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Facts and Propaganda 


The foundry industry is indeed grateful to the 
British Iron and Steel Federation for the statement 
and tables reproduced elsewhere in this issue. The 
first table shows that the production of castings has 
taken 2,395,000 tons of pig-iron. The figure of 
5,000 tons given for exports must, of course, relate 
to crude castings, and not those built-up into machine 
tools, motor-cars, and general machinery. On the 
inclusive basis, it would obviously be very much 
higher. Another factor revealed by this table is the 
real success which attended the very intelligently- 
conducted Press advertising campaign for the col- 
lection of scrap, and other activities. ° Table Il shows 
the foundries at 1,525,000 tons received during 1951 
some 137,000 tons more scrap, whereas the steel- 
works had 104,000 less. This problem of scrap collec- 
tion and disposal is largely a matter of geography 
and transport costs. If the merchants of East Anglia 
can dispose of the results of their scrap collection 
locally, they are unlikely to try the Scottish or Welsh 
markets. When, during the past year, we read of 
steelworks “ shut-downs” they were usually attri- 
buted to the non-arrival of a sea-borne cargo. 
Similarly, pig-iron production and allocation be- 
tween foundry and steelworks is based on traditional 
markets. By and large, blast furnaces are tied to 
steelworks, and do not change their grades or their 
customers fortuitously. 

Table III is informative if full credence can be 
given to figures for cast iron production in Europe 
over such a long period, for it is only recently that 
ironfounders have acquired the habit of filling-up 
forms. The figure’of 24 per cent. ratio of cast iron to 
steel given in the text seems satisfactory when one 








considers that generally the static components of a 
machine assembly are cast iron, and the moving parts 
steel. Again, the strength of cast iron was about 
8 tons per sq. in. in 1890, whilst to-day 18 is nearer 
the average figure. We think that quality has much to 
do with the extra demands made upon the industry. 
Table IV sets out the position in a few countries, 
but there are fundamental differences also. In many 
parts of the Continent, no cast-iron gutters and fall- 
pipes are used in building construction. In vast 
areas, workmen’s cottages do not contain cast-iron 
baths, and so forth. Again, in some Continental 
countries, steel castings are specified for jobs nor- 
mally carried out here in malleable iron. Obviously, 
the demands made by the various countries on its 
iron foundries are not the same. 

However, if the foundry industry has been too 
greedy in 1951, it can “ pass the buck ” to the Minis- 
try of Supply. We have met quite a few of the 
officials from the various branches of the Ministry, 
and have been agreeably surprised at the interest they 
take in the consumers’ requirements and ultimate 
output. When talking of “ passing the buck,” it is 
invidious for the steel people to make a scapegoat 
of the foundries for their own inability to find their 
raw materials. As with so much planning based on 
targets, time and again, changes in the scheme of 
working, such as the imposition of rearmament, or 
a shift of the market, completely upset the reality. 
Surely, however, the reduction of scrap imports and 
shortage of ore were foreseeable. There seems to 
be more than a flavour of propaganda in the Federa- 
tion’s pronouncements, and it is up to our industry 
to consider a countesblast, or face having its output 
restricted. 





Correspondence 


(We accept no responsibility for the statements made or the 

opinions expressed by our correspondents.) 
CAST-IRON CRANKSHAFTS 
To the Editor of the FouNpRY TRADE JOURNAL 

Sir,—l have been interested to read in your issue of 
January 10, Mr. Chambers’ comments on my Paper 
on “Cast-iron Crankshafts.” I certainly have a high 
regard for the success in the production of cast-iron 
crankshafts achieved by the company with which he is 
associated and I value his views, but I feel that it 
should be pointed out to your readers that many other 
firms in this country have entered this field and their 
combined experience, on which I drew for my Paper, is 
very extensive. My review of the crankshaft develop- 
ment was also based on considerable experience in the 
U.S.A. and the Continent of Europe. 

I note Mr. Chambers’ opinion that I have attached 
too much importance to notched sensitivity and shock 
resistance, but on re-reading the Paper (it was written 
12 months ago), I find it difficult to identify any part 
where such over-emphasis is implied or found. The 
success of a cast-iron crankshaft depends on a com- 
bination of properties, all of which are important. In 
my Paper I pointed out that fatigue resistance or endur- 
ance is certainly one of the properties required and the 
effects of notches of different shapes on endurance is 
important to the design engineer. This property, how- 
ever, is discussed not separately, but in combination with 
the other important characteristics, including general 
mechanical strength, moduli of elasticity and rigidity. 
impact strength, vibration damping characteristics, and, 
of great importance, the good bearing properties and 
wear resistance of the special cast irons. 

I find Mr, Chambers’ letter puzzling, in that he seems 
to contradict himself in his fourth paragraph when he 
emphasizes that fatigue strength is the most important 
requirement. In referring to notched sensitivity in my 
Paper, I referred to it in conjunction with fatigue which 
must be considered when failure through fatigue may 
be caused or accelerated by over-sharp fillets. 

With regard to Mr. Chambers’ comment on the pro- 
perties of the new spheroidal-graphite cast iron, it is 
indeed unfortunate that at the time when the Paper was 
written the only data available on fatigue were for 
material annealed to the ferritic condition. Clearly, as 
pointed out in the Paper, no designer would use such 
iron for crankshafts. In the past 12 months, consider- 
ably more information has come to hand, and proper- 
ties are now available for S.G.-irons with a pearlitic 
matrix. Grant, for example (B.C.I.R.A. Journal of 
Research and Development, 1950, volume 3, part 5, page 
333), quotes 16 and 18 tons per sq. in. endurance limit, 
unnotched, for S.G.-iron in the as-cast condition, and 
there is every indication that in this respect the new 
iron is superior to any alternative type of cast iron. 
Further, recent experience has shown that heat-treatment, 
such as normalizing, gives a substantial increase in pro- 
perties. : 

In the meantime, successful tests have been reported 
on §.G.-iron crankshafts from various parts of the 
world, and it is now actually specified for some designs 
of Diesel engine.—Yours, etc., 

A. B. EVEREST. 

Mond Nickel Company, Limited, 

Sunderland House, 
Curzon Street, London, W.1. 
January 17, 1952. 





YOUNG MEN born during the period January 1, 1934, to 
March 31, 1934, both dates inclusive, will be required 
to register under the National Service Acts, 1948 to 1950, 
on Saturday, February 2. 
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Scottish Gas Projects 


One of the biggest problems facing the Scottish Gas 
Board is the shortage of cast-iron gas mains. Mr. A. T. 
Morrison, chairman, made this statement at a meeting 
of the Scottish Consultative Gas Committee in Edin- 
burgh on January 16. Deliveries, he added, were three 
years behind schedule, and experimental steel pipes were 
being used. Housing schemes were given absolute 
priority, but work on some Edinburgh housing projects 
was being held up owing to a shortage of pipes. 

Two major proposals for extending the gas supply in 
Glasgow and Edinburgh were broached. They will cost 
in all over £140,000. An estimated £90,000 is to be spent 
in linking up the undertakings of Glasgow and Paisley, 
which will include a new booster plant at Paisley to 
cost £10,000, and £56,700 will be spent on the laying of 
mains. Plans for Edinburgh involve the erection of two 
water-cooling towers at Granton Gas Works. They will 
be 40 ft. high, capable of passing 200,000 galls. of water 
an hour. Over £61,000 will be spent on projects in Dun- 
dee area, while at Perth almost £10,000 will be spent 
on the reconstruction of railway sidings. A new trunk 
main to the new town of Glenrothes, Fife, will cost 
£10,000, and additional retorts are to be installed at 
Crieff at a cost of £15,879. At Aberdeen the 50-year- 
old purification plant is to be replaced by new plant 
at a cost of £72,800. Mains in the city are estimated 
to cost £23,000. 





Foundry Film Strips 

From time to time, this JoURNAL has announced the 
release of film strips on foundry technique produced by 
Educational Productions, Limited, in collaboration 
with the Council of Ironfoundry Associations and New- 
ton Chambers & Company, Limited. This series has 
now been completed and includes the following titles :— 
“ Ramming Green-sand Moulds,” “ Mould and Core 
Ventilation,” ‘“ Fixing Cores in Position,” “ Making a 
Simple Bench Mould,” “ Forming Runners and Pour- 
ing,” “Loam Moulding,” “ Closing the Mould.” “ Cast- 
ing Design,” “ Machine Moulding,” “ Foundry Plant 
and Operations.” For an inclusive fee, the ten films are 
available, suitably contained in a box, together with 
the respective lecture notes and an explanatory leaflet. 
For those organizations not possessing a film-strip 
projector, there is available a standard packing contain- 
ing 10 film-strips, 10 sets of lecture notes, as well as 
a small film-strip projector for a modest outlay. In- 
terested readers should apply to Educational Produc- 
tions, Limited, 17, Denbigh Street, London, S.W.1, or 
(provincial) East Ardsley, Wakefield, Yorks. for further 
particulars. 





Engineers’ Wages in Aberdeen 


Dissatisfied with their present wage-scale, Aberdeen 
engineers are pressing for a national £2-a-week increase. 
The new wage claim follows their union’s acceptance 
two months ago of an Lis. increase and an additional 
week’s holiday with pay. The claim will go from the 
Aberdeen District Committee of the Amalgamated Engi- 


‘neering Union to a meeting of the union’s divisional 


committee in Dundee later this month. Approval at 
the Dundee meeting, and subsequently by the national 
executive, is necessary before the claim reaches the stage 
of negotiation. 





SHELL-MEx AND B.P. LIMITED announce an increase 
under their inland trade price schedule of 4d. (one- 
eighth of a pennv) per callon for B.P. Britoleum, Shell 
heavy fuel oil and B.P. heavy fuel oil, effective on 
January 18. This adjustment is necessitated by in- 
creased distribution costs. 
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Production Aids in 
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the Steel Foundry’ 


By G. D. McNair 


The foundry with which the Author was associated at the time of preparing this Paper, is engaged in 

the production of steel castings for general-enginee ring purposes and is equipped to accept work either 

on a repetition or jobbing basis, the maximum weight of castings being approximately 5 tons. The 

object of this Paper is to describe in detail one of the measures adopted to increase output by improving 
moulding technique. 


Production capacity in the dressing department 
determines the output of the moulding departments 
and any proposed increase in tonnage must be 
accommodated either by extension of the dressing 
department or, alternatively, by improved moulding 
methods. When large orders demanded an increase 
in production at the foundry with which the Author 
was associated, it became evident that some change 
was essential in moulding technique as there was 
little hope of an immediate increase in dressing- 
shop capacity with the limited space and equipment 
available. 

The introduction of the knock-off or Washburn 
core as an aid to the removal of feeding heads 
reduced dressing time without a serious increase in 
moulding time. The additional pattern equipment 
necessary was relatively inexpensive and initial cost 
was soon repaid. The primary object of the method 
was to decrease dressing time by eliminating, where 
possible, the process of oxy-acetylene flame-cutting 
and by a reduction in grinding time. This was 
achieved by the insertion of a thin sand core 
between head and casting which, while maintaining 
the conditions essential for adequate feeding, at the 
same time enabled the head to be readily fractured 
under impact or removed by oxy-cutting on a 
greatly reduced scale. 

The benefits gained by the method were as 
follow :— ‘ 

(a) The reduction in time for head removal and 
the almost complete elimination of oxy-acetylene 
flame cutting on many castings. 

(b) The reduction of grinding time due to the 
greatly reduced area of riser where it joined the 
casting. 

(c) The consequent increase in capacity in the 
dressing department with emphasis on the Wheela- 
brator, cutting and grinding operations. 

Some indication of the advantages of the 
improved moulding methods can be obtained from 
Table I where comparisons are drawn between old 
and new cutting and grinding times. Considering 
that under the old system all castings had to be 
cleaned by shot-blast as a preliminary to head 
removal, it is clear the volume of saleable steel 
handled by this machinery must be appreciably 
greater. In a batch of castings weighing 1 ton with 
an expected yield of 60 per cent., then approxi- 
mately 40 per cent. effort has been wasted on 
material destined for re-melting, and the capacity 
occupied could have been more profitably engaged. 





* The winning entry in a prize competition for short papers 
organized by the Scottish branch of the Institute of British 
Foundrymen. 





TABLE I.—Savings in the Fettling Shop Shown by the Use of the 
Washburn Core. 














Time (min.). Time 
Descrip- | | -—! —_———| saving | Total 
tion | Method, | Knock- | Grind- on time 
| | Cutting. | ing-off. ing. | grind- | saved. 
ing. 
ponies a ee we he ee Re ee Te 
| Per Per 
Wheel Old j 7 a= 9 cent. cent. 
casting =| ————_|-——--_ —|—_ - ———-——__|_ 55 68 
New ..| - e 7 4 
ommee- ee | — _|—_——————| 4 | 
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bearing - — f 





Moulding Technique 

The application of any new technique to the 
feeding of steel castings must be in full agreement 
with well-established principles of feeding practice. 
(a) The reservoir of liquid metal must be sufficiently 
large to be capable of providing liquid metal to the 
casting until both liquid and solidification shrinkage 
demands have been satisfied. The volume of metal 
essential for adequate feeding is determined by the 
casting size and shape combined with the metal 
composition and pouring temperature. (b) The 
aperture between head and casting should be of 
such an area that it remains open until the required 
volume of feed metal has passed into the casting. 
The neck between casting and head should be the 
final section to solidify. (c) Temperature gradients 
must exist between head and casting in order that 
directional solidification may be initiated from the 
most remote sections of the casting towards the 
feeding head which, with its greater mass or tempera- 
ture, must remain liquid until feeding is complete. 

Under normal feeding conditions, the aperture 
between head and casting is dimensionally propor- 
tional to the section being fed. The object of the 
knock-off core is to reduce that area without a 
consequent reduction in feeding efficiency due to 
the setting up of adverse temperature gradients, 
detrimental to directional solidification. To obtain 
the requisite conditions, two factors must be con- 
sidered, the area of the aperture and the sectional 
thickness of the core. The aperture area must bear 
a relationship to the volume of the feeding head, 
while the core thickness must be kept at the mini- 
mum to avoid any chilling effect of the core upon 
the liquid metal but still be sufficiently strong to 
resist erosion or premature collapse under the 
impact of the molten metal. 

Table II gives the core dimensions which, in prac- 
tice, have proved efficient both from the point of 
view of head removal and the provision of adequate 
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Taste IIl.—Recommended Washburn Core Dimensions. 
l : 


Dia. of 


























{ Minimum | Neck of Thickness | 
head (in.). height of | core of core A. 
head (in.). a ok FE, 
2.5 3.75 1.0) =|) (0.8) |SS.15 
3.0 4.50 i.e 0.30 0.125 
3.5 5.25 1.4 0.35 0.125 
4.0 | 6.00 1.6 0.40 0.125 
4.5 6.75 1.8 0.45 0.190 
5.0 7.50 2.0 0.50 0.190 
3.5 8.25 2 0.55 0.190 
6.0 9.00 2. 0.60 0.190 
6.5 9.75 2.6 0.65 0.250 
7.0 10.50 e. 0.70 0.250 
7.5 11.25 3.0 0.75 0.250 
3.0 12.00 3.2 0.80 0.313 
8.5 12.75 3.4 0.85 0.313 
9.0 13.75 3.6 0.90 0.375 
10.0 15.00 4.0 1.00 0.375 
rns Lt 
HEAD DiA. 
H 
; LLL LL al + 
Lie f QE 
| . ° 
>t adhe AT 
feeding. The ratio of minimum head-height to 


diameter of 1.5 to 1.0 has been adhered to as in 
normal practice. Each increase of 0.5 in. head 
diameter is accompanied by an increase of 0.2 in. 
on the side of the square aperture or on a rec- 
tangular aperture to give a corresponding increase 
in area. Total core thickness “T™” is raised by 
0.05 in. in proportion to an increase in head 
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CASTING 























e 
Fic. 1—Knock-off Cores and their Positioning in 
Relation to the Casting; A, Top-head; B, Side-head 
and C, and D Special Designs. 


“KNOCK-OFF”NECK AND 
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ANOTHER RUNNER WHEEL %e DIA VENT 
SIMILAR TO THE ONE SHOWN 
TAKEN OFF HERE. 1, —-+| 


a | gpm 





_— . 
4 \ 
SPINNER INGATE PADDING TO FACILITATE |_-~ SPIRAL Crit 
INTO THIS HEAD FROM —FEEDING OF CENTRE BOSS EACH SMALL BOSS wns 
2” DIA. DOWNGATE 3x 2%" (Yq THICK) FROM HEAD” 


Fic. 2—Knock-off Side-head for a Wheel Casting. The 
Layout included the Provision of Heater Pads 1 
Assist Feeding of the Centre Boss. 


diameter of 0.5 in. Ratio “A” is largely determined 
by experience; the figures given have so far proved 
adequate in practice. Fig. 1 illustrates the position 
of the core in relation to (a) a top-head, (b) side- 
head, while (c) and (d) are special knock-off cores. 


Applications 

The original moulding method applied to a 15-in 
dia. wheel casting embodied a full top-head on the 
centre boss and a side-head as shown. In the revised 
arrangement, the top-head was eliminated and a 
knock-off core was inserted between side head and 
casting, while the centre boss was adequately fed by 
resorting to padding through the small boss as indi- 
cated in Fig. 2. Two castings were fed from one 
head by slightly increasing the head volume. By 
running through the head, temperature gradients 
were induced to promote directional solidification 
from the casting towards the head. Sample cast- 
ings were sectioned and machined in an attempt to 
reveal any defects, such as shrinking cavities or 
porosity resulting from inadequate feeding, which 
might be the cause of failure of the casting in 
service. By this feeding technique an 80 per cent. 
yield was obtained on a casting with a finished 
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Fic. 3—Running and Feeding of an Axle Housing 
Casting, incorporating Knock-off and Atmospheric 


Cores. 
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PICTORIAL VIEW 
AS CAST (PART SECTIONED) 
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Fic. 4—Rail-wheel Casting Layout, combining Knock- 
off Core and Running through the Head. 


weight of 2 cwt. The utilization of a knock-off core 
decreased the aperture area between head and cast- 
ing from 21 to slightly over 9 sq. in., a saving of 
5§ per cent. in grinding area of the casting rim plus 
the complete elimination of oxy-acetylene cutting, 
as the head could readily be separated from the 
casting by impact. .The removal of the runner was 
accomplished in the same operation. 

In another illustration, Fig. 3, as in the previous 
example, cutting by oxy-acetylene was eliminated 
without reducing feeding efficiency or impairing the 
quality of the casting, which had to conform to high 
standards; any defects such as shrinkage or slight 
distortion would bring complete rejection. A com- 
parison between top-heads old and new showed a 
reduction of grinding area of 75 per cent. The addi- 
tion of a small pad where the runner entered the 
body of the casting facilitated the breaking of the 
runner from the casting. The yield in this casting 
was 72 per cent. and the economies obtained in the 
dressing shop were outstanding. The removal of 
all heads was effected prior to cleaning in the Wheel- 
abrator. As this particular casting accounted for 
a considerable volume of the weekly tonnage, the 

















2" bo 





Fic 5—Runner Systems adopted for Hub Castings 
employing Combined Feeding Technique according 
to Temperature Gradients. 
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development of the new method has proved profit- 
able on this casting alone. 

In a third example (Fig. 4), by employing a com- 
bination of knock-off core and running through the 
feeding head, temperature gradients were produced 
permitting the high yield of 80 per cent. to be 
gained, as the head dimensions could be reduced by 
a degree relative to the increase in the head tem- 
perature. The knock-off cores gave a reduction of 
aperture area from 19.5 to 9 sq. in., a decrease of 
53 per cent., with the additional benefit of simul- 
taneous removal of the runner. 


5%’! 
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Fic. 6—Sprocket-wheel Casting using Knock-off Cores 
and Metal Supply through the Heads. 


The hub casting illustrated in Fig. 5 was an in- 
teresting example of combined feeding technique, 
embodying knock-off core, side-head and atmo- 
spheric core and running through both heads to set 
up favourable temperature gradients. The yield on 
this casting was 60 per cent., oxy-acetylene cutting 
was eliminated and grinding area reduced by 70 per 
cent. 

In Fig. 6, once more the unusual method of run- 
ning through the top-heads was practised, in con- 
junction with a knock-off core, and temperature 
yradients obtained were favourable to a high yield, 
while the heads and runners could be removed simul- 
taneously without resort to oxy-cutting. The yield 
was 75 per cent., and the grinding area was reduced 
by 74 per cent. 
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Fic. 7.—Cast Crankshaft Layout utilizing Knock-off 


Core Technique and Heater Pads to promote 
Directional Solidification. 


Fig. 7 illustrates an example of the application of 
knock-off core technique combined with heater-pads 
so as to achieve both directional solidification and 
ready severance of the head with runners and pads 
attached. Only one head was used and the sections 
marked (a) being slightly heavier than the sections 
(b), the employment of heater-pads maintained the 
smaller section at a suitable temperature, thus pro- 
moting correct directional solidification from the 
most remote casting sections towards the feeding 
head. The reduction of grinding area from 4.5 to 
2.0 sq. in. resulted in a saving of 55 per cent. 


Summary 


Only a few representative examples have been 
selected to illustrate the usefulness of some of the 
latest trends in feeding practice and economies to 
be obtained. Table II gives complete dimensions 
of the cores proved by experiment and experience 
to be the most successful. Many of the cores are 
stock sizes, and, where possible, prints are fitted 
to patterns which can accommodate the standard 
cores available. As a rule, the on'y alterations are 
those essential for conformity to the contours of the 
pattern and the variation in aperture dimensions to 
maintain an effective feeding area relative to the 
volume of the head. In the initial experiments, a 
circular or oval aperture was used, but experience 
proved the square or rectangular type to be superior 
in effecting severence of the head, without reducing 
feeding efficiency. The knock-off cores are pro- 
duced in oil-sand and are coated with a refractory 
zircon paint after baking to enable them to resist 
the high temperxature erosive effect of the liquid 
metal. 


Conclusion and Acknowledgment 


The Paper has outlined a knock-off core tech- 
nique, which has proved markedly advantageous in 
the drive for increased production. In the foundry 
in question over 40 tons of castings per week, 
approximately 50 per cent. of the total output, are 
now produced by the new method. While a con- 
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siderable success has been achieved, it is acknow- 
ledged that much remains to be done to establish 
the limits of application. 

The.writer wishes to express his gratitude to the 
directors of Catton and Company Limited, for per- 
mission to publish the Paper; to Mr. Hart, foundry 
superintendent, for his assistance and finally to the 
members of the methods department and other staff 
for their co-operation. 


Automatic Dust Sampler 


Until recently, surveys of airborne dust have gener- 
ally required a variety of types of apparatus and have 
necessitated the employment of skilled personnel in 
determination. With a view to perfecting a simple, 
self-contained instrument, considerable research has 
been carried out at the Safety in Mines Research Estab- 
lishment. Mr, H. Lloyd, Mr. G. E. Winder, and Mr. 
D. A. Gillard, in Research Report No. 29, published by 
the Ministry of Fuel and Power (price 1s.), describe an 
instrument which, in a series of severe underground 
tests, automatically collected filter stain samples of air- 
borne dust over frequent consecutive periods which 
are rapidly evaluated by a densitometric method without 
the aid of skilled labour. The volume and frequency 
are automatically held at pre-set values, the filter area 
remaining constant and precisely determined. The in- 
spiration of the sample is adaptable for intake through 
a size-selecting device. 

The experimental specification of the recording instru- 
ment provides for four stains per hr. on a continuous 
strip of filter paper, each formed by the dust present in 
a volume of about 4.25 litres of air inspired in 297 
equally spaced increments. Sampling is continuous 
except for about 10 sec. after each stain while the paper 
strip is moved on. Motive power is provided by low- 
pressure compressed-air, controlled by a_ clockwork 
mechanism, which may be taken from the mains through 
a reducing valve or from a portable compressor. Apart 
from winding the clockwork every 24 hrs. and changing 
the spool of filter paper, the operation is automatic. 





Creep Testing 


Sir Lewis Fermor, president of the Institute of Min- 
ing and Metallurgy, Mr. A. C, Hartley, president of 
the Institution of Mechanical Engineers, Mr. A. S. 
Quartermaine, president of the Institution of Civil Engi- 
neers and Professor E. D. Adrian, president of the 
Royal Society, were among the distinguished guests who 
met in Birmingham on January 16 to discuss “ creep 
in metal and methods of investigating it. After a morn- 
ing technical session, they visited, during the afternoon, 
the I.C.I. creep-testing research station at the LC.I. 
Metals Division factory at Witton. 

This test station is thought to be among the finest 
in the world. It houses 60 test-machines, 36 of which 
are for determining creep proper and 24 for ascertaining 
stress runture pronerties. 
67 deg. F. is maintained in the windowless test-room 
and each testing machine includes an electric furnace 
in which temperatvres of up to 1.000 deg. C. can be 
maintained to within half a degree so that the metals 
can be tested under stress at high temperatures. Some 
of the tests extend over a year. Dr. N. P. Inglis, direc- 
tor of research for 1.C.I. Metals, is in charge of the 
station, with Mr. E. C. Larke, as station manager, and 
Mr. S. S. Smith, as research manager. 
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Steel, 1951 Output and 1952 Outlook 


Below is reproduced without comment a statement issued by the British Iron and Steel Federation, 
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quoting production and consumption figures for the iron and steel and foundry industries for 1951, 


wherein the latter is blamed for the failure of steel to reach a target. 


The implications for 1952 are 


also set out. ° 


Steel production in 1951 was 15,638,500 tons com- 
pared with the estimate for the year of 16 million tons— 
a shortfall of about 2 per cent. Table I shows in detail 
the outcome for 1951 compared with the forecast pub- 
lished in the British Iron and Steel Federation’s 
Statistical Bulletin for April. The actual results for 
many of the components making up steel production 
for the year have turned out very close to the estimates. 
Pig-iron production, at 9,669,000 tons, was slightly 
below the estimate of 9,735,000 tons, due to the check 
to output through the limit on coke supplies in the 
latter months of 1951. Even so, the tonnage of iron 
taken by the iron foundries increased by nearly 100,000 
tons, leaving a shortfall of iron for steel making of 
158,000 tons. Scrap collected within the steel industry 
was fully up to expectations. ‘ Own arisings,” depend 
upon the level of production, while the amount collected 
by the special drive within the steelworks exceeded 
expectations. Home bought scrap was not as high as 
had been hoped. 

Table II shows in more detail the distribution of home 
bought scrap in 1951. The total decline was 170,000 
tons, due partly fo a fall in ship-breaking scrap. But 

TABLE I.—Raw Materials and Steel Output, 1950-51 (in Thousands 





























of Tons). 
| 1950. 1951. 
— le < : imicgenlaneieri 
| April | 
| Actual. | forecast. | Actual. 
Pig-iron : : 
Imported ore... re a 8,600 8,645 
Stock change .. a -<| -327 -++200 +175 
Imported ore consumption «al 8,678 8,400 8,470 
Home ore consumption -| 12,777 14,300 14,000 
Manganese ore consumption | 363 420 | 390 
Serap consumption in blast- | | 
furnaces : te --| 909 |. 816 820 
Pig-iron and ferro-alloys prce- 
duction ae os wal 9,633 9,735 9,669 
Ferro-alloys production ae 148 170 172 
Pig-iron production nc --| 9,485 9,565 9,497 
Iron for foundries, ete.: | 
Production od a rv 2,245 2,130 2,220 
Exports .. aa eS - 3 — 5 
Stock change. i | —12 —124 -180 
Consumption .. el 2,264 2,254 2,395 
Steelmaking iron : 
Production os ‘: =e 7,240 | 7,435 7,277 
Exports .. Aa cae a 15 | ~ | - 
Imports .. “ Sse pam 191 300 | 285 
Stock change .. - al —19 | —155 218 
Consumption .. - ..| 7,485 | 7,890 7,780 
Nerap for steelmaking : | 
Normal arisings . . ..| 4,205 4,150 4,055 
Home bought _ oa 3,964 | 4,070 3,860 
Extra from serap drive : | | 
Steelworks eal 250 325 
Other .. ‘ 7 can | 250 ~ 
imports .. . ok Re 1,890 | 560 | 950 
Stock change = — ge -195 | 250 | 350 
Consumption 10,254 9,530 | 9,140 
{OTAL PIG-IRON AND SCKAP .., 17,689 17,420 16,920 
STEEL PRODUCTION os oa 16,293 16,000 15.640 
\ 








TABLE I1.—Total Home-bought Serap Supplies (in Thousands of 
Tons). 


1950 1951 
Receipts at : 
Blast furnaces and sinter plants ; 718 515 
Steelworks te “s es wn 3,964 3,860 
tron foundries, ete. . ; : 1,388 1,525 





6,070 5,900 


in spite of the decline in total scrap, the amount taken 
by the iron foundries increased by 137,000 tons. The 
estimate of steel production for 1951 was based on 
iron castings production not exceeding the 1950 level 
of 34 million tons, and if this figure had not been 
exceeded, the steel industry would have reached 16 
million tons as planned. Pig-iron and scrap supplies 
for the iron foundries are controlled by licence from 
the Ministry of Supply. 

Table III shows the long-term decline in the produc- 
tion of iron castings in relation to steel. Table IV shows 
the proportion of iron castings to steel production for 
some of the main steel-producing countries in the world. 
The proportion of iron castings is considerably higher 
in Britain than in other countries, and in 1951 the British 
percentage increased further to 24 per cent. As the 
limit to steel production is the availability of pig-iron 
and scrap, it is of vital importance that a proper balance, 
as between the use of these materials by the iron 
foundries and the steel industry, should secured. 
Table V shows the deliveries of steel to users, com- 
pared with the estimate. Notwithstanding the fall in 
production below the forecast, total home deliveries 
exceeded the estimate and were 360,000 ingot tons 
above deliveries to the home market in 1950, as the 
result of an additional use of producers’ stocks. rather 
higher imports and slightly lower exports. 


Outlook for 1952 


There are many uncertain factors in the outlook for 
1952. It is apparent that if steel production is to be 
maintained at the 1951 level of 15,638,000 tons, an 
extra 570,000 tons of steelmaking pig-iron and scrap 
will be needed—for stocks were drawn down by this 


Taste I1].—Production of Steel and Iron Castings 
(in Thousands of Tons). 





Crude steel | Iron castings Castings as 
production. production.t percentage of 
| \ steel. 














| N. | N. N. 
Europe.*| America. Europe.*| America. Europe.*| America. 


1390 :.. 7,620 | 4,280] 7,974 | 4,233 | 105 

1900 = ..._-:15,290 | 10,210 | 10,139 5.119 | 66 50 
1913 ..| 87,710 | 32,340 | 11,025 | 3269} 29 26 
1925 -| 38:750 | 46,150 | 81860 | 3,958 | 23 | 19 
1930 | 423710 | 41,710 | 8,663 | 7,186) 20 | 17 
1937 ..| 55,430 | 51,970 8,663 7,520 | 16 15 
1948 ..| 46,440 | 82,000 | 7,285 | 12,797) 16 | 16 
Ps | ; : 


* Excluding U.S.8.R. 
+ The estimates for iron castings have been taken from p. 24 of 


the Rollman Report (“‘ European Steel Trends in the Setting of the 
World Market”) and converted to long tons. 
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TABLE LV.—Jron Castings Production as Percentage of Steel 


Production, 1950. 


“United Kingdom —t. ee : : 3 2 
Western Germany : - : ‘ Be 16 

United States : ae a oe pa 14 

France and Saar : ue : ‘a ae 11 

Belgium-Luxembourg 5 are $6 -» © 
amount during the last 12 months (as can be seen from 
Table I). Further, it would only be in exceptionally 
favourable circumstances that total scrap supplies could 
show any increase in 1952 over the 1951 figure. The 
possibility of some further reduction in imported scrap 


expected that the steelworks can again secure an addi- 
tional 325,000 tons from a continuation of the scrap 
drive. Moreover, the decline in ship-breaking scrap is 
only now being felt fully, and must be expected to 
fail further in 1952 compared with 1951. As against 
this, a determined effort by industrialists to scrap all 
possible obsolete buildings, equipment and stores could 
augment the home bought supplies in the same way 
that the steelworks have been able to increase their own 
supplies during the past year. 

Taken overall, the best result that can reasonably be 
hoped for is to maintain the 1951 total receipts of scrap, 
or perhaps more conservatively, to secure some 100,000 
tons less than in 1951. This means that if steel pro- 
duction in 1952 is to reach 16 million tons, pig-iron 
Output must increase by at least one million tons: 
570,000 tons will be needed to make good the contribu- 
tion from stock of raw materials in 1951, and the 
balance to bring production up to 16 million tons. On 
this basis, there would be no further draw on stocks 
of steel-making materials, but on the other hand, no 
provision would be made for increasing these stocks 
above the low level at which they now stand. A million 
tons more pig-iron in 1952 is well within the capacity 
of the additional blast furnaces now becoming avail- 
able. Its achievement will require the import of over 
10 million tons of ore in 1952 and further increases in 
coke supplies. 


Limiting Foundry Output 


Even at 16 million tons, steel production in the U.K. 
would be below the 1950 level of 16,293,000 tons, 
whereas iron-castings production is running at consider- 
ably above the 1950 figure. In view of the great 
importance of expanding steel production, it would 
seem reasonable to limit ironfoundry output to the 1950 
level, as a maximum, until steel output could also be 
restored to the 1950 figure. Supplies of steel to home 
users will depend on the level of both imports and 
exports as well as on production. If 14 million ingot- 
tons of imports are secured in 1952, and exports are 
limited to 24 million ingot-tons, the supply of steel to 
the home market (including as in recent years, about 
500,000 tons re-processed from re-usable steel) should 
be about 154 million ingot-tons compared with 
14,180,000 tons in 1950 and 14,540,000 tons in 1951. 


TABLE V.—Steel Supply and Use (Million Ingot Tons). 


1950. 1951. 


| April Estimated 

Actual. | forecast. | turn out. 
Production .. i oa -.-| 16.29 | 16.00 15.64 
Producers’ stock reduction = 0.10 | 0.25 0.50 
Imports ow . on ..| 0.56 0.45 0.55 

Secondhand and re-usable ma- | 

terial im Ac os ‘ | 0.48 | 0.45 | 0.50 
Total deliveries ca. FS 17.15 17.19 
Deduct exports .-| 3.25 2.72 2.65 
Home deliveries 14.18 14.43 14.54 


has to be taken into account, while it can hardly be’ 
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Publications Received 


Philips in the Service of Industry. Issued by Philips 
Electrical, Limited, Industrial Group, Century 
House, Shaftesbury Avenue, London, W.C.2. 

This well-produced brochure, noteworthy for the ex- 
cellence of its illustrations, shows the productions of 
the Company through pictures and descriptions of actual 
plants installed rather than in the usual catalogue form. 

It is certainly a more interesting method of presentation, 

There is a good deal about welding, but di-electric and 

high-frequency heating is also included. It is available 

to our readers on writing to Century House. 


Rough Grinding. The Norton Grinding Wheel Com- 
pany, Limited, of Welwyn Garden City have extended 
their recent publications by one carrying the above 
title. It is specially written to appeal to founders and 
deals with the processes they use which involve grind- 
ing wheels. There is listed a different type of wheel 
for processing for annealed malleable, steel, grey iron 
and unannealed malleable, brass and aluminium cast- 
ings by floor-stand and swing-frame grinding. The 
statements are quoted that “ mounting large wheels and 
using heavy pressure it may be possible to remove as 
much as 12 lb. per contact/hour from steel castings. 
With portable grinders, the average rate of stock 
removal is less than 3 lb. per hour.” Amongst other 
items of interest dealt with are rubbing bricks. This 
useful booklet is available to our readers on application 
to Welwyn Garden City. 


Dust in Steel Foundries, being the second Report of a 
Committee appointed to consider methods of pre- 
venting the production or inhalation of dust and 
the possibility of reducing the use of materials 
containing free silica in steel foundries. Published 
for the Factory Department of the Ministry of 
Labour and National Service by H.M. Stationery 
Office. Price 3s. 6d. net. 

This Report would have been improved by the inclu- 
sion of a summary or “conclusions” so as to bring 
out the major observaticns and recommendations. In 
order to keep the subject realistic, the following state- 
ment is important: “The incidence of active tuber- 
culosis amongst foundry workers is much the same as 
that found in the general population (3.6 cases per 
1,000), though it is recognized that workers already 
suffering from silicosis are peculiarly liable to contract 
tuberculosis as well.” It is the latter part of the state- 
ment which is important, for it is obvious that the 
foundries must take all reasonable steps to minimize 
the incidence of dust in the shops. This report stresses 
above all else the dust arising from pneumatic tcols 
in steel foundries and readers are given quite a sensible 
homily on how to prevent sand-steel contaminated cast- 
ings from needing such treatment. The best of good 
steel castings should carry a surface free from adhering 
sand, and this, and no less, is what the Report asks 
for. However, as there is a realization that it will 
never be achieved, varicus suggestions ranging from 
shot-blasting, barrelling, changes in the annealing pro- 
cess, and the Linde process, are all put forward. The 
Report stresses the importance of Lawrie’s invention 
of a rapid method of dust estimation, for it is believed 
that when more data have been accumulated, a better 
attack can be made on the problem. ; 

From the text and the numerous appendices, it is 
very clearly shown that the problems arising have had 
the closest and most enthusiastic co-operation of the 
British Steel Founders’ Association and similar organiza- 
tions. The Report is very important and should be 
carefully studied by all foundry executives—nct only 
those connected with the making of steel — 
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Symposium on Vermiculite in the Foundry’ 


Recently, certain expanded vermiculite products have found various uses in foundry practice. 
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Since the 


materials are very versatile, the first Author described them and their more general uses as an introduction 
. to this discussion. 


. NATURE AND USES 
By J. E. Laschinger 


The vermiculites are properly members of the 
mica group of minerals. These minerals are charac- 
terized by their highly perfect basal cleavage, which 
in turn is derived from the layer structure of their 
common basic crystal lattice. The subject of the 
structure of the mica-chlorite-talc minerals is a 
complex one of great mineralogical interest and 
importance which it is difficult to summarize both 
accurately and clearly. However, for the present 
purpose it is sufficient to say that the lattices are 
built up, sandwich-fashion, of octahedral cells of 
aluminium, iron or magnesium with silicon and 
oxygen atoms and hydroxyl ions. Between the layers 
are arranged magnesium, calcium, alkali of water 
ions. The structure permits much isomorphous re- 
placement, and as aluminium, iron, or magnesium, 
for instance, predominate in the octahedral layers, 
and magnesium, calcium, or alkali in the interlayers, 
the various main types of mica result (e.g., musco- 
vite, biotite, phlogopite, paragonite, lepidolite). 

In the case of vermiculite, the intermediate layers 
are water, and it is by the loss of this water that 
“expansion ” or “exfoliation ” takes place. With 
the elimination of water, the lattice-structure 
becomes that of a talc. It is important to notice 
that there are as many vermiculites as there are 
combinations of the elements which may be re- 
placed isomorphously, so that there’is no definite 
analytical composition of vermiculite. According 
to the most recent view, the formula for vermiculite 
may best be written 


(H,O)x (Mg.Ca)y (Al.Fe.Mg)z 
(Si.Al.Fe), o.. (OH), 


In addition to isomorphous replacement in the 
layers, superimposed layers may have different com- 
position and in nature are found at least three dis- 
tinct types, viz.: True vermiculite, in which Mg 
occupies the interlayer positions corresponding to 
K in biotite, with water between the lattice layers; 
vermiculite-biotite mixtures; vermiculite-chlorite 
mixtures. 


Formation 


The vermiculites are formed by the hydration of 
micas, by loss of alkali and gain of water. In most 
deposits there is found ample evidence of the 
parent micas, and distinct signs of the paths followed 
by the solutions which have brought about hydra- 





*Organized by the South African branch of the Institute 
of British Foundrymen, Mr. J. J. Marais presiding. 


tion. In some cases, the solutions are clearly of 
hydrothermal origin, but in most there is clear 
evidence that descending meteoric waters have been 
the principal agency of alteration. 

Most of the practical uses of vermiculites depend 
upon their exfoliation and expansion on rapid heat- 
ing. The escape of the expanding steam forces 
apart the layers of the mineral, leaving an accordion- 
like structure. The expansion may be up to as much 
as 35 times the original thickness of the plates, but 
averages about 20 times for good commercial 
qualities. It results, therefore, in talc in the form 
of a very expanded cellular structure. The mineral 
itself is semi-refractory with a melting-point of 
about 1,350 deg. C. (although sintering takes place 
at about 1,250 deg. C.). As the grains have a large 
displacement they form a light, porous aggregate 
which is highly inert, incombustible and sterile. 


Commercial Use 


Vermiculite was first used commercially in 
Montana about 1925 where a large deposit was 
discovered at Libby. In South Africa, very large 
deposits exist at Palabora, in the North Eastern 
Transvaal, and several others in the neighbourhood 
of Louis Trichardt and Bandolierskop, while 
numerous small or unproved deposits have been 
reported. The Palabora fields have been actively 
worked since about 1942 and it is interesting to note 
that the “golden” variety commonest in this 
deposit is the best physical quality known for most 
purposes. 

The material occurs admixed with more or less 
gangue, in sizes anywhere from a millimetre or so 
up to “ books” a foot or more across. Cleaning 
and preparation is carried out by screening the 
material closely, reducing the larger pieces by means 
of hammer-mills, and passing the sized material 
through winnowing-boxes. These machines are set 
to classify the clean product into flakes of such 
thickness that, when expanded, the grains will be 
approximately cubical. The middling produced 
during winnowing, consisting of gangue with much 
vermiculite, is re-treated either by passing through 
specially-designed roll-crushers or hammer-mills, or 
by separators which distinguish between the tabular 
vermiculite flakes and the massive gangue particles. 
Rolls will crush gangue, but tend to cleave rather 
than shatter the vermiculite, which is then won by 
re-winnowing. Hammer-mills reduce the gangue 
without much effect except cleavage on the vermicu- 
lite, which is again re-winnowed. 

As a result of these processes the clean “ raw” 
vermiculite is obtained and offered on the market 


























































Symposium on Vermiculite in the Foundry 


in a range of sizes. Those common in the South 
African trade are designated. 


No. 1 —20 +35 mesh Tyler 
No. 2 10 +20 ,, * 
No. 3 —6 +10 9 
No. 5 —4” +6 

No. 6 —4”" +)” ,, 


(The grade formerly known as No. 4 is obsolete.) 
In addition, a so-called “‘ American” or “ Bulk ” 
grade is offered (—1 in. +20 mesh). These “ raw ” 
grades are “expanded” by the user or final seller 
into “ ready ” grades, which in the case of Palabora 
material, have bulk specific gravities depending on 
the grain size somewhat as follow: 


No. 6 3.2 lb. per cub. ft. 
No. 5 3.8 
No. 3 4. 
No. 2 6.5 
No. 1 je) 


Various Applications 

The expanded vermiculite aggregates are used 
principally as thermal and acoustic insulators, with 
or without binders. Vermiculite is by far the 
cheapest mineral insulating material and for this 
reason as well as its efficacy it makes insulation prac- 
ticable in circumstances which would otherwise not 
be economic. 

Insulation—The principal use of loose-fill up to 
the present has been for houses, particularly in 
North America, where the rigorous winters make 
such insulation a considerable advantage and the 
popularity of the wooden “ frame” construction 
make it easy to apply. Vermiculite, in a correctly- 
proportioned aggregate, has very little tendency to 
settle and does not harbour vermin. In South 
African practice, the insulation of ceilings, particu- 
larly under corrugated-iron roofs, often results in 
very much improved comfort, and the load imposed 
(less than 1 Ib. per sq. ft.) is light enough not to 
require stiffening. The thermal conductivity of 
such layers ranges about 0.5 B.T.U. per sq. ft. per hr. 
for 1 deg. F. per inch at 200 deg. F., rising somewhat 
at higher and falling at lower temperatures. 

Many other uses have been found for loose filling, 
ranging from the insulation of cold stores to that 
of furnaces. This method clearly gives the highest 
thermal opacity and gives the best results where 
the application of containing walls is practicable or 
a horizontal layer can be applied. In the case of 
furnaces, this method has proved particularly useful 
for the insulation of the roof, and large fuel and 
time savings have been effected in cases where the 
practice does not involve danger of overheating. 
Loose-filling, contained between wire-mesh stud- 
dings, is also very effective for sound absorption, 
and is widely used-for test-sheds, projection-rooms 
and the like. 

Storage—An interesting variant of loose-filling 
is the hot storage of ingots in rolling-mills. The 
vermiculite is strengthened by treating it with 
asphalt and distilling off the volatiles. The insulat- 
ing aggregate is packed round the ingots by means 
of a pneumatic conveyor, which is also used to 
withdraw and store it for the next charge. 
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With the addition of various binders, vermiculite 
aggregates have been used over a very wide field. 
The principal use has been as a lightweight aggre. 
gate in concrete and in plaster for building. Weight 
savings in frame-and-panel construction become 
very significant in large buildings, while in the pre. 
fabricated type of structure, the large units made 
possible and the great opacity of the resulting walls 
to heat and sound are very useful advantages. Slab 
roofs in particular are rendered a great deal more 
reliable by thermal insulation and many large struc. 
tures are now treated with a vermiculite-concrete 
cover. 


Bricks and Plasters——An important bonded pro- 
duct is the high-temperature insulating brick, bonded 
with fireclay. This is semi-refractory, and can be 
used up to about 1,200 deg. C. as a hot-face 
insulator, a particularly useful réle in furnaces and 
stoves which pass through frequent heating cycles 
or must be heated rapidly from cold. Where operat- 
ing conditions are more severe, they are used as 
backing to a refractory lining, again very effectively 
reducing heating-cycle time and heat losses. 

Bonded with fireclay and similar plastic materials. 
vermiculite aggregates open the structure and afford 
a material which can be used as an insulating plaster 
for furnaces and heated equipment. In some of 
these formule, fluxes are added so that a true 
setting will take place as the material is heated in 
service. 

Plasters of vermiculite are becoming very impor- 
tant. Apart from weight-saving, these have the 
great advantage of being very readily and rapidly 
applied by gun and are easily finished in one coat. 
requiring only dressing with a steel float to give a 
first-class finish; while the slight plasticity retained 
after setting ensures freedom from cracking. 

It would be tedious here to detail the many forms 
of bonded vermiculite products. Pipe-covering. 
insulating board, acoustic tiles, roof slabs, building 
blocks are the commonest, using silicates, silicones, 
asphalt, cement, plaster-of-paris and various other 
binders. In all these, the open structure is main- 
tained as far as possible; that is, the binder is used 
merely to attach the particles to each other, avoiding 
filling the air-spaces in the grains themselves. But. 
due to the laminar structure of the vermiculite, the 
material may be worked with a bonding material 
until the flakes are broken down into thin plates. 
which by their overlapping form an exceptionally 
coherent filler. Depending on the size of material 
and the nature of the bond, a whole range of useful 
products results, ranging from heat and chemical- 
resistant paints to highly impervious plasters. 

Agricultural use—Vermiculite aggregates have 
found two important uses in agriculture. Added to 
soil, the material greatly increases the moisture- 
retaining capacity, assists the movement of ground 
waters and results in earlier crops with greater resist- 
ance to frost or heat. In addition, it is thought that 
the material plays a chemical réle in the exchange 
of soil alkali. Its second agricultural use is in hydro- 
ponics, where it forms an ideal sterile medium for 
the development of root structure cultivated in 
nutrient solution. 
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Lubricants. — Vermiculite aggregates have, of 
course, a considerable capacity for the absorption of 
liquids, and have been used in considerable amounts 
where it is desirable that the absorbed matter be 
disposed of frequently. Air dryers and catalyst 
supports are instances of this practice. 

Owing to the exceedingly minute thinness of flakes 
that can be produced on grinding, a very large speci- 
fic surface can be produced on fine powders. Such 
powders are thus excellent as fillers or extenders for 
paints, lubricants and even perfumes. Certain ver- 
miculites possess extraordinary lubricant properties, 
and, indeed, it appears that these are so marked as 
to promise an entirely new class of lubricants. This 
subject, however, is still under development and it 
would be too early to make high claims as yet. 


FOR FERROUS AND NON-FERROUS 
CASTINGS 


By G. Butler 


Vermiculite has been used extensively for nearly 
three years in the Author’s foundry. It has been 
used in a considerable number of applications, and 
always with striking success. To-day vermiculite is 
used so often and so automatically that sometimes 
one wonders how good castings were produced with- 
out it. " 

When the first consignment was received, the man- 
agement set about experimenting with it wherever 
possible, and one of the first things done with vermi- 
culite was to mix it with red sand for the purpose of 
lagging the brass furnaces. A mixture was used 
consisting of 50 per cent. red sand and 50 per cent. 
No. 3 vermiculite, and the lagging lasted for three 
weeks. Since then the foundry has always used the 
same mixture as a lining material for the coke-fired 
furnaces in the non-ferrous department and it has 
been found that it serves this purpose excellently, 
giving a big saving in bricks and labour. There is 
no doubt that this mixture is superior in every way 
to the usual ganister-fireclay mix. 

Experience has shown that vermiculite makes an 
excellent mould wash, probably being superior to 
any other material to that used for this purpose. 
It has been used very extensively as a mould wash 
on brass castings and the results have always been 
perfect. It is normal to experience much penetra- 
tion in phosphor-bronze castings, but it has been 


found that the use of vermiculite and molasses as a 


binder completely eliminates penetration. ' 
“ Haigite ” 

A most versatile material for foundry use is the 
* Haigite”’ (vermiculite), so named because the 
foundry manager, Mr. B. Haigh, had much to do 
with its development in association with the Vermi- 
culite Industrial Corporation of S.A., Limited. The 
works have found many applications for “ Haigite.” 

These remarks on vermiculite as a mould wash 
apply also to the use of this material as a core and 
chill wash and as a feeding flux for non-ferrous 
castings. That is to say, it is probably the best 
material so far used for these purposes. It is in- 
teresting to note that, with vermiculite on a chill, 
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one can keep casting over and over again with 
nothing to worry about as far as the lasting proper- 
ties of the chill are concerned. In the production of 
one type of casting, there is a normal run of be- 
tween 144 and 175 castings out of a chill without 
touching it. 

Yet another application which has been found for 
vermiculite is on filter screens for non-ferrous cast- 
ings. In this case a vermiculite wash is sprayed on 
to metal gauze and gives perfect results. When the 
casting is completed, the feeding heads can be 
knocked off without harming the casting. By elimin- 
ating the necessity for the usual sawing operation 
on runners, this filter-screen application of vermi- 
culite means a large saving in time and money. 

As far as feeding is concerned, vermiculite has 
the capacity to save the foundryman a good deal of 
trouble. To give an indication of its usefulness in 
controlling metal temperature through its astound- 
ing properties, it may be interesting to know that 
on one occasion the foundry had to tackle the pro- 
duction of solid brass casting, and it was decided 
to cover it with vermiculite so as to get as near per- 
fect a job as possible. About 14 hours after pour- 
ing the head was still molten and the men had to 
throw water over it to cool it off. When stripped 
the casting had not a mark on it, and there was no 
chiselling or any other cleaning to do. The insula- 
tion properties of vermiculite are particularly useful 
when it is necessary to case-harden one portion of 
a casting and keep the remainder soft. 

Another good example of how this material can 
greatly simplify a difficult job is to be found in the 
production of sheave wheels. Usually, without 
vermiculite, it is difficult to feed all the many risers 
and to get the metal temperature the same in each. 
To-day, with the aid of a layer of vermiculite and 
the riser rammed up in vermiculite to keep the heat 
in, the sheaves are poured at only two points, and 
perfect results are achieved without rod feeding, a 
great saving in moulder’s wages and enabling them 
to do more productive work. Another application of 
a mixture of red sand and vermiculite is the lagging 
of casting pots, and it has been found that a pot 

so lined can be used two or three times before lag- 
ging is again necessary. 


FOR STEEL CASTINGS 
By A. Hirst 


The use of vermiculite in the foundry is limited 
because of pressure of work and limited man- 
power. It is not unusual that new ideas and 
materials are neglected, because there is not the time 
to try them out. 

In the steel foundry one is constantly waging a 
battle against the loss of heat, especially in the feeder 
heads, the steel becoming chilled there before the 
heads have done their work. Also, there is the diffi- 
culty of controlling solidifications in even section, 
thereby avoiding shrinkage cavities. It is little 
wonder, then, that the steel moulder’s attention turns 
to vermiculite to assist him here, and personal 
attention was directed to the use of “ vermiculite- 
assisted feeders.” 











Symposium on Vermiculite in the Foundry 


ln the first instance, 50 per cent. vermiculite was 
mixed with the moulding sand to make up feeder 
cups. This has proved, up to now, to be the most 
practical application, making a marked difference 
in the efficiency of the feeders, as well as adding a 
layer of vermiculite to the surface of the feeder 
metal approximately 2 in. thick. A comparison of 
the weights shows 79 Ib., as against 91 lb. by the 
more orthodox sand method. (The reference, of 
course, is to the rejected weight of head after being 
cut from the castings.) Undoubtedly the use of 100 
per cent. vermiculite in these cups would consider- 
ably increase the efficiency, but here one finds 
trouble in bonding without destroying the thermal 
properties of the vermiculite. The addition of water 
is immediately taken up by the spongy material, and 
ramming will crush the grains, flattening them to- 
gether, destroying the characteristic which makes the 
material so useful. Bentonite, up to the moment, has 
given a moderately good bond. 

It would be advantageous to use vermiculite right 
down the feeders in the mould to the casting itself, 
and possibly to make use of its insulation properties 
in the mould where solidification would be con- 
trolled better. In plants using synthetic sands which 
are in constant circulation, one wonders what would 
be the effect of the accumulation of vermiculite in 
the sand over a period. It is here that research is 
needed to find the answers. 

A few uses outside the sphere of moulding, but 
within the foundry, proved useful are: —Serving as 
an insulating cover over the surface of the metal 
in lip-pouring ladles; covering the cast-iron roof 
plates of the drying stoves with a layer of four 
inches of vermiculite where sand had been used be- 
fore. This latter use, it was found, considerably im- 
proved the stove. 


SOUTH AFRICA LEADS THE WORLD IN 
VERMICULITE RESEARCH 


A Letter from Mr. B. Haigh 


To the Editor of the “ Engineer & Foundryman ” 

Sir,—I was very interested to read in the May 
issue of the “ Rhodesian Mining Journal ” an article 
“The Application of Asbestos in Core Sands,” by 
J. W. Horner, Junr., taken from the “ American 
Foundryman.” 

I think your readers would be interested to know 
that a mineral mined in the Transvaal, palabora 
vermiculite, has given us even more proven applica- 
tions in our foundry. We have been carrying out 
investigations with palabora vermiculite in conjunc- 
tion with the Vermiculite Industrial Corporation of 
S.A., Limited, over the past months and have found: 

(1) As a mould, core and chill-wash, and as a 
feeding flux for non-ferrous castings, it is the best 
material we have yet used. 

(2) A vermiculite wash, when sprayed on to 
metal gauze, makes a very good filter screen for 
non-ferrous castings. When cast, the feeding 
heads can be knocked off instead of the usual saw- 
ing Operation—with a consequent saving of time 
and expense. 
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(3) Vermiculite, mixed with moulding sand or 
core sand, makes the mould or core give more 
readily to the contraction of the casting during 
cooling, minimising the dangers of cracking. 

(4) When mixed with its own volume of red 
sand, it makes an excellent lining materia! for 
coke-fired, non-ferrous furnaces, superior to the 
usual ganister-fireclay mix. 

(5) For Meehanite castings we have found that, 
by using vermiculite to ram up the feeding head, 
and No. 5 grade vermiculite used on the surface 
of the head as a feeding flux, rod feeding can be 
obviated and sounder castings produced. 

(6) In “ green ” synthetic moulding sands, a small 
addition of fine vermiculite to the sand mix over- 
comes one headache—it reduces the drying out 
of the sand in hot weather. 

We are also investigating the use of a ganister- 
vermiculite mix in the cupolas, to try to increase the 
lining at the melting zone. 

The uses of vermiculite are also being investigated 
by the Prima Iron & Steel Foundry & Engineering 
Works (Pty.), Limited, Benoni. So far, they have 
found that it makes an excellent feeding medium for 
steel castings. In short, in these days of import 
control, the Union has her own supply of material 
for producing mould washes, linings and feeding 
fluxes, etc., for non-ferrous, iron and steel foundries. 





Scots Electricity Charges Increase 


A warning that an increase in the cost of domestic 
and commercial electricity was impending in South- 
East Scotland was given in Edinburgh on January 14 at 
a meeting of the South-East Scotland Electricity Con- 
sultative Council. The amount of the increase was not 
stated, as the South-East Electricity Board were await- 
ing information in the next few days about future in- 
creases in the cost of electricity under the bulk supply 
tariff from the central authority. In the light of this 
information the Board would have to reconsider their 
present proposals, and any alterations would be sub- 
mitted to the council for consultation. After meeting 
in private, the council issued a statement that they had 
considered certain proposals made by the Board for in- 
creasing existing domestic and commercial tariffs from 
April 1, to offset the greatly increased cost of supply 
which must now be met. The statement pointed out 
that the largest item of increased cost was for coal de- 
livered to the power stations. In the year ending 
March 31, 1953, this increase was estimated. if no 
further rise in the cost of coal or freight took place, 
to amount to more than £300,000. 

The directors of Glasgow Chamber of Commerce de- 
cided also on January 14 to protest to the British Elec- 
tricity Authority about the sudden and unexpected 
increase in the revised industrial electricity charges which 
became effective “ quite unobtrusively ” on December 
15. They also agreed, on the recommendation of Mr. 
R. W. Lamont, convener of the chamber’s special com- 
mittee on electricity, to protest against a new method 
of charging and to suggest to the B.E.A. that the increase 
should be spread over three years instead of 20 per 
cent. this year and 80 per cent. in 1953. The letter will 
also draw the Authority’s attention to the fact that 
Glasgow, under the new scheme, will lose the benefit 
of her earlier enterprise and foresight in establishing 
her own power stations at considerable cost to the rate- 
payers. 
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Safety Precautions 


By H. Allen 


One of the more important problems that all 
safety officers have to deal with—it arises fre- 
quently in foundries as the Author can bear wit- 
ness alter several years responsibility for safety 
techniques in a large foundry—is that which con- . 
cerns safe working-conditions for outside con- 
tractors’ employees engaged on jobs within the fac- 
tory. Everyone knows but few understand the 
Building Regulations 1948, with their comprehen- 
sive coverage of accident-prevention. It is not in- 
tended to deal with the numerous clauses included 
in those regulations, but rather to review the 
methods of ensuring joint conformance by both 
foundry managements and contractors, and to 
clarity, if possible, some of the points which are 
often insufficiently observed and which personal 
experience has taught have led to lamentable and 
avoidable accidents. 


Employer’s Liability 
_ it should always be borne in mind that, with 
few exceptions, the responsibility for safety of his 
own personnel rests with the employer, irrespective 
of whether the hazard has been created by him. 
For instance, if a contractor’s employee has to work 
near an excavation, the contractor is responsible 
for ensuring that he does not work there unless the 
excavation is properly fenced, regardless of whether 
this excavation was made by him or by another 
authority. Similarly, the factory management 
carries responsibility if any of its operatives must 
work there. Many common-law claims have been 
successfully upheld as a result of the confusion that 
often seems to prevail on this point. The moral 
from the foundry owner’s point of view is that a 
survey ought to be made by him of afl areas where 
it is proposed that contractors shall undertake re- 
pairs or additional building, and on the basis of the 
findings, all necessary measures should be taken 
to safeguard the works’ personnel employed in the 
vicinity, Again, the obligation is on both sides, 
the contractor needing similarly to review the con- 
ditions relevant to the field where his men must 
operate. All too often, as accident statistics show, 
either party assumes that the other has protected 
against hazards. 
Equipment 

All equipment which is to be used either by 
contractors or by factory maintenance men (for this 
particular safety problem covers them too) should 
be examined by the safety officer or the official 
responsible for safety devices in the factory before 
use, and special attention should be given to pulley- 
blocks, hoists, chains and accessories, confirmation 
being obtained that these items, which have to be 
periodically examined under Section 23 of the 
Factory Acts, have been so examined. 


Overhead Working 
furthermore, before operations are allowed to 
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for Special Work 





begin, a complete check should be made on the 
workers engaged near or (in the case of roof work) 
under the sphere of activity and, if advisable, a 
temporary transfer should be made until the work 
is completed. This would seem to be an elemen- 
tary precaution. However, the fact that it is often 
honoured in the breach rather than in the obser- 
vance, is proved by the numerous accidents which 
occur as a result of parts and utensils being 
dropped by roof workers on to others employed 
below. The majority of such accidents are minor 
but it needs no emphasis to underline their poten- 
tial danger. When one realises that the annual 
loss to Britain generally as a result of “ minor” 
injuries is estimated at £100,000,000, one appreciates 
the urgent need to obviate all accident risk, not to 
mention the individual welfare involved. 

Foundries are constantly needing to overhaul 
lighting and ventilation, but it should be a stern 
rule that no glaziers be permitted to work on roof 
lights while employees are occupied on jobs on the 
ground below. That this happens somewhere every 
day, is a matter to be deplored. 


Supervision 
When once work on repairs or maintenance has 
begun, it is imperative that the management’s 
safety official should make periodic inspection to 
ensure that a safe-working system is operating, and 
that all routine safety equipment such as _ roof- 


boards, life-lines, ladders efc., are being used. On 


all five occasions when it was the writer’s personal 
responsibility to investigate accidents (one of them 
fatal), where men had fallen from, or through, a 
roof, boards had been supplied but were not being 
fully used. Therein lies the need for frequent 
inspection of methods. It is so often the high- 
grade employee who will feel confident enough in 
his own skills to dispense with safety devices. It 
is a fallacy which must be ruthlessly exploded. 


Unusual Obstacles 


Another point which must be kept in mind is to 
eliminate or adequately guard all projecting parts 
of scaffolding and the like. Factory employees are 
accustomed to the lie of the land as they habitually 
know it; it is amazing but true that they will in- 
jure themselves against an obstacle visible but not 
normally there. If therefore, a roadway is to be 
obstructed in any way, however limited, warning 
methods ‘must be imposed, and a distance barrier 
rail erected if necessary. There is a marked ten- 
dency where two authorities are involved, that each 
leaves it to the other to effect a measure, the odds 
being that unless close surveillance is made, the 
item in question does not get done. 


Covering of Holes 


An accident that proved fatal arose out of such a 
laisser-aller attitude. A hole made in a shop-floor 
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had its sides bricked and cemented by a contractor, 
and over it was put a piece of }-in. steel plate. 
Later, an employee of the occupier removed the 
plate, investigated the hole, and restored the cover. 
Whether he did this inadequately, or whether a 
truck displaced the cover slightly, was never known 
but a third operative inadvertently stepped on the 
plate which tipped up, and in precipitating him down 
the hole, struck him a fatal blow. The occupiers 
were held responsible for the accident although they 
had not made the so-called accident-prevention 
covering. What they had failed to do was ensure 
there was no possible accident risk to their em- 
ployees. A proper guard or fence erected so as to 
make it impossible for anyone to have trodden 
above the hole was the obvious requirement. 

One can add indefinitely to the list of accidents 
that never ought to have occurred, and foundries 
have too often been the setting for this wastage of 
human life and limb. Never assume that the other 
fellow will take the precautions, is an axiom the 
writer would engrave in the policy of every safety 
re a in the foundry. It would pay useful divi- 
dends 





Steel Shortage Will Hit All Users 

A warning that few users will be unaffected by 
the steel shortage was given by Mr. Duncan Sandys, 
the Minister of Supply, last week. He = said 
that there had been unfounded optimism among firms 
engaged on exports that allocations would resolve all 
their problems by making steel available. There were 
few firms not engaged to some extent on exports, the 
defence programme, or essential home needs, and it was 
impossible to exempt from any cut in steel allocations 
all the firms so engaged. The Government would try 
to see that any cut was borne by the less essential 
elements. In the past six or nine months firms had 
been dipping more and more into their stocks. No 
allocation scheme could enable works to carry on con- 
suming at a rate greater than the rate of their deliveries. 
If a cut of 15 per cent. were imposed, that would be 
a cut on deliveries; if on top of that a firm had been 
consuming additional quantities from stock, perhaps 
another 15 per cent., that would make the total 30 per 
cent. That was why so. much dismay was being ex- 
pressed. 

The Minister referred to a statement by Mr. J. Silver- 
man, M.P., who, after attending a meeting between shop 
stewards of the Confederation of Shipbuilding and En- 
gineering Unions and the Labour group of Birmingham 
members of Parliament, reported views expressed at the 
meeting that there was a suspicion that stockpiling by 
the Government was taking place on a large scale. 

Mr. Sandys said: “I wish we had something up our 
sleeves. I am afraid we have not. If we had a stock- 
pile we should certainly hand it out. I would like to 
have a reserve from which to improve steel allocations.” 





ANY BELIEF that the T.U.C. could be persuaded into 
assisting the Government to restore the steel in- 
dustry to private ownership is described as “an 
infantile delusion” by Mr. Ben Gardner, general 
secretary of the Amalgamated Engineering Union, 
writing in the January issue of the Union’s journal. 
“When the Bill relating to this industry is available 
there may be a case for the general council to enter 
into discussions with the Ministry on the specific 
changes it is intended to bring about.” 
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Hopes of More Steel in 1952 


Steel output last year totalled 15,638,500 tons, which 
was 361,500 tons short of the target figure of 16,000,000 
tons and 654,500 tons less than the 1950 output of 
16,292,700 tons. Pig-iron production in 1951 was 
9,668,800 tons, against 9,632,900 tons in the previous 
year. 

Despite the lower level of output in 1951, more steel 

was delivered to the home market than in the previous 
year, this being mainly due to the fact that producers’ 
stocks were drawn down by 500,000 tons and also be- 
cause exports were reduced by 600,000 tons. 
The British Iron and Steel Federation hopes that 
steel production during 1952 will again be in the 
region of 16,000,000 tons, though it is expected that 
the increase is likely to be more apparent in the 
second half of the year. A further small fali in 
exports to about 2,500,000 tons is expected. It will 
not be possible for producers’ stocks to be run down 
any further, while the amount of second-hand and re- 
usable material will be about the same this year as it 
was in 1951. 


Iron Ore and Coke Supplies 


An output of 16,000,000 tons of steel this year will 
require a considerable increase in imports of iron ore 
and supplies of coke, making possible an increase of a 
million tons in production of pig-iron, for which there 
will be sufficient blast-furnace capacity, provided that 
the iron ore and coke are available. 

It is estimated, on the assumption that home produc- 
tion of steel reaches 16,000,000 tons, imports of steel 
reach 1,500,000 tons (against 550,000 tons in 1951), and 
exports are limited to 2,500,000 tons (2,650,000 tons in 
1951), that steel available for United Kingdom users 
should be about 15,500,000 tons. This would be 960,000 
tons more than in 1951. 

Latest steel and pig-iron output figures (in tons) 
compare as follow with earlier returns :— 











Pig-iron. Steel ingots and 
| castings. 
| Weekly Annual | Weekly Annua! 
| average. rate. | average. | rate 
1951—November | 196,000 | 10,194,000 | 316,100 | 16,437,000 
December 197,700 ~' 10,281,000 287,600 14,953,000 
Year as 9,668,800 15,638,500 
! 
950— November 193,100 10,042,000 | 336,000 17,472,000 
December 188,500 9,801,000 296,300 15,408,000 
Year ia 9,632,900 16,292,700 


B.E.T.R.O. to Close Down 


The British Export Trade Research Organization. 
a non-profit-making enterprise founded in 1945 by 
a group of leading industrialists to conduct overseas 
market research for British goods, is winding up its 
organization on the recommendation of its council. A 
statement issued by the council said that this step was 
necessitated by the impact of rearmament on the export 
drive and the fact that industry did not as yet appreciate 
the value of overseas market research as an essential 
part of export policy. The closing down of B.E.T.R.O. 
will be gradual so as to enable current tasks to be 
completed but no new assignments will be undertaken. 


THE NORTHERN ALUMINIUM COMPANY, LIMITED 


announce that after January 19, 1952, the address of 
75. Piccadilly. 


their Manchester area sales office is: 
Manchester, 1 (telephone: Central 5479). 
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Contraction and Blowholes’ 
By J. Leonard 


The theory of solidification of a casting is expounded, involving liquid shrinkage, crust 
formation and the production of internal voids. 
and tentative definitions are given for various shrinkage phenomena. 
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Nomenclature is proposed by the Author 
The net effect is 


quoted and illustrated by reference mainly to American work as to the influence of various 
conditions on the incidence of porosity generally. Finally, the Author comments on surface 
or subcutaneous holes and attempts a logical summing-up of the present state of knowledge. 


The coefficient of the whole of the contrac- 
tions of any given material due to its cooling from 
any given temperature is a physical constant. 
During this time, the material remains in one or 
other of the liquid, plastic or solid states, or passes 
from one to the other. In a mould, starting from 
liquid metal, the outcome of these contractions will 
assume various forms:—{a) Whilst all the mass is 
still liquid, the level of the metal in the mould 
sinks progressively as the temperature becomes 
lower and all the faces of the mould, except the 
top, remain in contact with the metal. Then there 
will be a sinking of the upper skin, if the ferro- 
static pressure set_up by the runners or other 
devices does not feed it progressively from the 
moment of its formation. (b) When one or more 
walls have solidified for a certain thickness, even 
though it is small, the crust thus formed consti- 
tutes a more or less rigid structure hindering the 
descent of the still-liquid metal. This crust itself 
undergoes solid contraction, thus bringing out a 
reduction in the size of the casting, which is known 
as the “‘ patternmakers contraction ”’—or just con- 
traction. (c) The liquid or pasty metal existing 
inside the solid crust continues its contraction. This 
can only happen by the displacement of the hottest 
particles towards the coldest, that .is, from the 
centre towards the edge. This brings about the 
greatest compactness or density in the outside por- 
tions of the casting. The density gets lower 
towards the centre, more so as the section becomes 
increasingly massive, and also as the temperature 
gradient is large. When these two last charac- 
teristics are pronounced, the particles at the centre, 
being no longer sufficient in quantity, can no longer 
assure continuity. 


The coefficient of the whole of the contractions, 
a constant for any given material and for given 
starting and finishing temperatures, will thus be 
divided into three parts to include:— 


(1) Top shrinkage, localised in the upper parts 
of the casting; (2) reduction in the outside dimen- 
sions, and (3) reduction in the density at the centre 
of the casting, and in extreme cases, the formation 
of a draw. The amounts are not constant. Other 
conditions being equal, they are functions of the 
temperature gradient of the casting during its 
cooling after casting. In Table I, taken from the 
“Cast Metals Handbook,” are set out the results 





* A Paper read before the Association Technique de Fonderie. 





TABLE [. 


Thickness of bars in mm. 


Contraction per cent. 


1,58 1,43 
3.17 1,30 
41.74 1.24 
6.34 1.17 
9.52 1.04 
12,69 0.91 
15.87 0.78 
19.04 0,65 
22.22 0.39 
25.40 0,26 


of tests made by seven different foundries. The 
coefficient of contraction varies from 1.43 to 0.26 
per cent. covering a thickness range of from +‘ in. 
to 1 in. 

The smaller influence of the contraction constant 
in the shrinkage in the case of massive castings can 
be explained by the large temperature gradient from 
the edge to the centre, and the formation of a rigid 
outside layer whilst a large quantity of metal, still 
in the liquid or pasty phase, is late in contracting 
and thus puts a brake on the shrinkage of the out- 
side crust. 


Proposed Standard Terms 

It would seem desirable that the four following 
terms should be understood, and perhaps stan- 
dardised:— 

Affaissement (sinking) is the result of a lack of 
feeding before the continuous formation of a 
sufficiently-rigid exterior layer. It is to be asso- 
ciated with the liquid or viscous phase, or perhaps 
is formed at the start of solidification before real 
consolidation has been established. It will gener- 
ally show up at the upper face of a casting, but 
sometimes also on other faces, when the feeding 
arrangements (runners and risers) are inadequate, or 
where throttling of the pouring has cut off the 
supply of liquid or viscous feeding metal. It incor- 
porates the tirst portion of the total contraction. 

Retrait (patternmakers’ contraction) is the result 
of the contraction of the solid layer formed initially 
on the solidification of the casting. It is due to a 
decrease in the outside dimensions, and varies 
according to the cooling conditions of the casting. 
It alters not only from one metal to another, and 
from one type of casting to another, but also, 
within the same casting. The coefficients of con- 
traction can be so variable from one section to 
another that the patternmaker should provide for 
this inequality. Patternmaker’s contraction incor- 
porates the second portion of the total contraction. 











Contraction and Blowholes 


Retassure (piping) is the interior cavity formed 
when the interior portion is large and prematurely 
escapes the feeding action of the runners and risers. 
This results in the third and last portion of the total 
contraction. The expression “ piping” should be 
limited in its applications; it should be restricted to 
the actual cavity, which appears as a visible hole 
when the casting is sectioned. It is the condition 
when the contraction which has brought it about 
cannot have induced the continuity of the crystal- 
line structure set up by the dendrites lacking mother 
liquid at the centre. The word will not include, in 
connection with this area, the existence of isolated 
dendrites; this would be porosity. 

Of course, the founder would not like break of 
continuity, either in the dendritic structure or in 
the solidified mother liquor. There is sometimes 
apparent continuity, and the casting is deemed to 
be sound; however, there are differences in density 
between the centre and the edge. It is “ section sensi- 
tivity’ which reduces the technological apprecia- 
tion of the moulder and metallurgical knowledge of 
the founder to the minimum. 


Balance in Actual Castings 


The three cases show themselves up more or less 
strongly according to the conditions of solidification 
of the metal. They are set out in Table IT. 


TABLE II.— Solidification Phases. 
+ oa — er 

} | Porosity Due 

Draw | to the metal. | 


Sound 
castings. 

Primary structure oom continuous |Continuous 

Mother liquor 


if l Continuous 
- [Not continuous |Not continuous! Continuous 
| 








The Author would like to find a term defining 
the particular form of porosity due to the metal. 
The subject is really outside his scope, but it should 
be pointed out that an extension would logically 
cover tearing or discontinuities, such as:— 

Hot draws, showing up in a zone near to the 
start of solidification, and having fringed lips. 


Hot tears, showing a fracture which is “ dry ” in 
appearance, yet oxidised and discoloured. 

Cold tears, showing a “dry” fracture, but not 
oxidized. 

Internal stresses—all the above defects arise from 


the same cause but this one is due to the result of 
unequal temperatures. 


Surface Appearance of Shrinks and Draws» 


When the exterior surface of a shrink gets beyond 
the. pasty stage, the primary crystals just follow 
the movement of the descent of the mother liquor. 
When they increase in number, they intermingle 
and their entanglement, in increasing, can oppose 
their descent. The mother liquor, continuing to 
descend, leaves them bare; dendrites will thus be 
visible. Likewise, the metal forming the walls of 
the draw will also be covered with dendrites. 
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The position of the draw, as in ingot practice, 
and like ail shrinkage, will be found in the upper 
portion of the most massive part of the casting. 

Magnitude of Various Contractions.——Table II] 
taken from an American source illustrates this 
aspect. 


TABLE I11.—Theoretical Feeding Capacity (extracted from a Paper by 
F. G. Sefing to the Institute of British Foundrymen). 





Grey iron (average T.C., 











\ per cent.). 
3.75 | 3.15 | 2.60 
—— | a 

Pouring temperature,deg.C. ..| 1,855 | 1,450 1,450 

Liquidus... 2:6 a Sia .-} 1,150 |. 1,230 1,250 

Degree of superheat — ia Pes 205 220 200 
Liquid contraction (1.1 per cent. per 

100 deg. of sunerheat) .. = oa 2.2 2.4 2.2 

Shrinkage during freezing (ner cent.) —1.6* 1.8 2.8 

Total of the two contractions 4.2 5.0 





* In this case, the shrinkage during freezing has been more than 
compensated by the noteworthy incidence of graphitisation. 


The object sought in the Paper underlines the 
smallness of the total of the two contractions for 
high-carbon irons, as compared with low-carbon 
irons (0.6, as against 4.2 and 5.0 per cent.). It has 
been shown that these contractions occur, differently 
according to the temperature gradient during the 
cooling down of the casting influenced by the 
moulding and running conditions of any given 
casting. 

An American author, Mr. G. A. Timmons, 
undertook the measurement of the amplitude of the 
shrinkage in 4-in. cubes, cast with various irons at 
different temperatures. His conclusions are only 
valid for the cases studied, but they are neverthe- 
less illuminating. The author met with difficulty in 
the choice of the average density of the sound part 
of the entire cube. Going from the lower corner 
of the cube in one-inch steps from the side 
of a section 1 by 4 by 4 in. on the lower face, the 
calculation of voids in milli-litres showed in four 
cases cited: —from 0.98 to 0.19 ml.; from 1.46 to 
0.21 ml.; from 1.63 to 0.67 ml. and from 2.90 to 
2.25 ml. It is certain that the plate taken as a whole 
has a higher average density than the average of the 
sound parts and unsound parts would indicate, and 
that the holes are actually less than the figures 
given (0.98; 1.46; 1.63 and 2.90). 

The considerable influence of casting tempera- 
ture should also be remembered and above all the 
phosphorus content (Fig. 1). The influence of phos- 
phorus is explained in terms of the reduced 
viscosity of the mother liquor carrying the phos- 
phide eutectic, which aids its movement amongst 
the primary crystalline structure. It is interesting 
to read in this connection, that with the ranges 
of the composition surrounding the large majority 
of the output of foundries, that is to say, T.C. 
3.01 to 3.44; Si 1.39 to 2.85; and S from 0.04 to 
0.15 per cent., the volume of the draws and poro- 
sity does not vary much. It gives some hope that 
the limits are only experimental limits, and that 
the conclusions are reliable, both ways, at least in 
certain zones. Of the two papers mentioned, out- 
standing points are: — 
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Temperature 
of Lasting deg.c. 


Fic. 1.—Influence of Phosphorus and Pouring 
Temperature on the Solidity of a Casting. 


Phosphorus per cent. 


(1) the high value of the sum of the liquid con- 
traction and of the solidification of hypoeutectic 
irons as against the hypereutectic irons; and (2) the 
high “draw” figures which are situated below the 
figures set out earlier. 

Blowholes 

The Author has dealt with the origin of blow- 
holes earlier and on other occasions. These are 
formed : — 

(1) Inside the mould, when the air expelled from 
the mould does not entirely escape. 

(2) From the moulding sand, due to moisture or 
volatile matter, or even volatile matter arising from 
damp coal-dust incorporated, or from an excess of 
blacking which the moulder applies*too generously 
on certain parts of the mould. It is germane to 
point out here the disastrous consequences of a 
clot of blacking at the base of a riser or feeding 
head, when the part of the casting which they sur- 
mount is massive. This sometimes causes widely- 
dispersed blowholes. 

(3) From slag, grains of sand, or blacking en- 
trained in the metal, acting initially by reaction 
with the oxides and graphite to produce carbon 
monoxide, and secondly by evolving their moisture, 
combined water and volatile matter. 

(4) By the Custer effect, that is, by the metal, when 
cooling, giving up the gases it dissolved during 
melting. 

One can picture blowholes as ships floating in a 
metallic sea, and making for the upper layers of 
the mould. The round, smooth-surfaced blowhole 
is certainly a good example, but it only shows up 
when it is formed in the viscous state, and especially 
in the liquid phase. There is no reason why the 
escaping gas in certain circumstances should not 
arise from the viscous mass, i.e., during solidifica- 
tion. In this case, the gases should force a passage 
through the mass while primary crystals and mother 
liquor are passing to solidification, and do this more 
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easily as the mother liquor is less viscous, for 
example, when it is phosphoric. A good example 
of this is shown in Fig. 12 of the A.F.S. atlas of 
defects, captioned “ Cavity, caused by a hard and 
insufficiently-vented core, which has the appearance 
of a draw, but which is the result of a gas eruption 
before solidification.” 


Appearance of Blowholes 


Thus, blowholes present two aspects:—(a) 
smooth-surfaced and (b) rough-dendritic surfaced. 
The second aspect is one of the causes of the con- 
fusion of the defect with others. There is a second 
cause for confusion; gas evolution is often found 
at “ hot spots,” especially if the hot spot is near a 
tongue of moulding or core sand. The tongue may 
be the core itself, and the casting being envisaged 
as complete with its runners, etc. In many cases, 
it has been sufficient to increase the distance 
between the runner and the casting to eliminate this 
type of porosity. 

There is a third cause for confusion—the remedies 
to apply for curing blowholes can sometimes result 
from a reasoning based on the hypothesis of draw- 
ing or sinking: as, for instance, when the mass is 
hollowed out by a core. Very often, this core only 
reduces the virulence of the “ hot spot,” and makes 
for a quicker setting of the metal and a lowered 
evolution of gas from the tongue of sand. Several 
cases are known where, on the contrary, the tongue 
or protruding piece of sand has been eliminated, 
the mass of the metal thereby increased, and the 
“hole” has disappeared. Too much is sometimes 
expected from green-sand moulding, and it is 
applied to heavy-section castings, and to castings 
with protruding sections requiring to be perfectly 
sound. Mould drying often reduces the risk of 
defects with these castings. 

Maintenance of ferro-static pressure for a pro- 
longed period either through the intermediary of the 
runners or the addition of feeder heads, undoubtedly 
avoids shrinks and draws; moreover, this pressure 
also successfully prevents the entry of mould or 
core gas into the metal. 

Mr. H. L. Campbell writing on this subject in 
The Foundry, June, 1950, deals with this question. 
He writes: “If sufficient vents do not assure the 
rapid evacuation of the core gases, they will enter 
into the metal at points where the resistance is at 
its lowest.” Fig. 2 shows one graph from Mr. 
Campbell’s studies in which curve “ N ” represents 
the gas pressure in the core as a function of the time 
which has passed since filling the mould. Curves 
1, 2 and 3 give the nature of the ferro-static pres- 
sure, the level line corresponding to the liquid metal. 
Curve 2 in relation to curve 1 has been obtained by 
an increase in ferro-static pressure. In the two 
cases, 1 and 2, the gas pressure always remains 
lower than the resistance set up by the metal, there 
will then be no blowholes. Curve 3 shows an 
extended level line, and during the period A B, the 
gas will be taken up by the metal. Mr. Campbell's 
diagrams are not strictly accurate, the real levels 
are not at the same height, and the line parallel to 
the axis of the abscissae should be replaced by a line 
or an upward curve, since the viscosity varies from 
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Contraction and Blowholes 


liquid to solid. Mr. Campbell explains the increase 
in length by an increase in casting temperature, 
but the present Author gives an alternate explana- 
tion: the use of phosphoric irons, where the 
fluidity becomes much greater with the increase in 
content of this element. Much porosity is elimi- 
nated by the use of low-phosphorus irons. Accord- 
ing to Timmons, the coefficient of draws and 
porosity becomes less as the phosphorus content is 
decreased. The two hypotheses, draws and blow- 
holes, lead one to the same cure: the use of little 
or no phosphorus. 


Pressure 





Time 
Fic, 2.—Graph taken from Campbell's Studies on 
Gas Pressures developed when Casting. 
Curve N represents gas pressure in the core as a function 
of the time after filling the mould. Curves 1, 2, and 3 indicate 


the effect of ferro-static pressure, the level portion correspond- 
ing to the liquid metal. 


However, general opinion recommends strongly 
hypo-eutectic irons for really sound castings, that is 
to say, according to Table III, irons of which the 
coefficient of contraction is clearly higher than that 
of hypereutectic irons. It is thought that this is 
the proof that porosity is of gaseous origin, as hypo- 
eutectic irons (according to Table III) should not 
have a pronounced level. 


Gas Porosity 

Porosity due to gas has been increasingly stressed. 
Sefing did so in his Paper* to the Institute of 
British Foundrymen whilst Figs. 7, 8, 12, 13, 14 and 
16 of the American atlas of defects also give 
examples. : These are cited because in some foun- 
dries they are still ascribed to the metal, yet actually 
they are due to gas eruptions. The small mass, the 
size of the defects and their location, nullify the 
hypothesis of shrinkage (see Timmons’ work). The 
Author has reached the same conclusions for larger 
castings. Piping, however, should not be forgotten, 
for it may make its appearance where the mass is 
such that feeding becomes impossible. It is also a 
fact that, if piping is present, and that if simul- 





* Proc. I.B.F. 1944-5 page A 142. 
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taneously there is a danger of gaseous inclusion, the 
two actions will be cumulative in their effect. 

In a case of doubt as to the origin, an interpre- 
tation on the basis of the colour of the walls should 
not be assumed. If there are some smooth-surfaced 
blowholes showing a light metallic appearance, and 
others are coloured, according to whether the gas 
causing them is reducing or oxidising, it is the 
gaseous porosity which causes them to be coloured 
or otherwise 

The draw which is made principally below the 
skin will show lustrous walls. Blowholes resulting 
from gas under pressure entering the metal will 
show up in an aggravated form. Moreover, very 
often they will reveal the point of eruption, which 
will be found in relation to the casting in a random 
position, and not always in the upper part as would 
be the case with piping. 


TABLE LV.—Degrees of Porosity. 


Surface Porosity Spongy Large 
porosity. due to gas. blowholes. tlowholes. 
Extensive prim-| Extensive prim-| More or less |More or less 
ary network, | ary network, | irregular in regular in 
but mainly on | but asa break | shape. Den- shape. 
the surface of | in continuity dritic edges. Smooth edges 
the casting. | from the 
mother liquor. | 
| 











Black-edge Porosity 

Porosity of gaseous origin is not always internal. 
Under certain conditions it is limited to a surface 
or subcutaneous sponginess, which for 35 years the 
Author has called “ liserés noirs”’ (black borders). 
Two examples have come recently to the Author’s 
notice, and show to the naked eye the development 
of the defect: a slight “liseré noir” appearing on 
some castings in depth. Then on other castings, the 
defect penetrates well into the mass, and is car- 
peted with dendrites. 

Table IV attempts a classification of porosity 
generally, although the explanations are not precise. 
It appears to the Author that one degree passes to 
another in the order shown, as and how conditions 
favour the occurrence of the defect. 


Comments 

If there be common remedies for the two main 
hypotheses, they remain exclusively in the tech- 
nological realm of the moulder. The following are 
cited, but not with the idea of pointing out all 
possible causes: defective design; sand either too hot 
or too moist, that is to say, with low permeability 
and giving off too much gas; cores carrying too 
much bonding-agent, and insufficiently dried; too 
much blacking; lack of, or insufficient venting; 
method of moulding, and especially closing (only 
envisaging the mechanism of the operation); 
insufficient ferro-static pressure because of the 
small depth of the top box-part; inadequate filling of 
the running system or because the whole of the run- 
ning section is narrow and freezes prematurely. 
This factor of pressure plays an important part in 
the two hypotheses indicated earlier, and it should 
be stressed that it is always necessary to bear in 
mind the complete assembly, i.e., the casting along 
with its running and risering system. 
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Excerpts from Correspondence of a 19th- 


Century lronfounder 
By T. R. Harris 


All too often, the letters and account books of 
the early industrialists of Great Britain have been 
irretrievably lost; thus material for a true apprecia- 
tion of the struggles and aspirations of these pioneers 
is denied those who follow in their wake. 

There are, however, a few notable exceptions, chief 
of which are the various collections of the corre- 
spondence of the once-famous firm of Boulton & 
Watt. Although these letters have been worked 
over from the point of view of the engineer, they 
still contain interesting data relative to early foundry- 
work which would repay study by one with the time 
to devote to the task. Recently, the writer was 
privileged to examine a number of letter books of a 
Cornish ironfounder who, commencing business in 
the days when the Soho firm of Boulton & Watt 
were the chief producers of steam engines, con- 
tinued for many years after they had retired from 
the industrial field. Although the early letters were 
missing and many of those remaining were blurred 
and others faded, sufficient were readable to give 
a picture of foundrywork in the first half of the last 
century, and the following are a number of relevant 
excerpts. 


Employment Conditions 


The first letter of interest, written in January, 
1810, gives some details of the foundry and was sent 
to an applicant for the post of foreman. “ Our 
foundry,” it states, “is an old-established one and 
the castings chiefly steam engine work, no kettles 
or stove work. We only cast about once a week 
an average through the year; in that case we could 
not agree with any moulder per the ton. . . . Our 
terms are £80 per annum and a House provided. . .” 
The advertisement for the above post stated that the 
successful applicant must be “a sober man. . . used 
to both loam and drysand moulding.” 

During the passage of years, the mode of pay- 
ment was altered and also kettles and stove-work 
produced. Writing in December, 1830, to a friend 
in Birmingham, the founder asks: “Could you 
recommend a moulder (greensand), sober and steady, 
principally for pots and kettles?” Ina reply to an 
application for a job as a moulder, written in Feb- 
ruary, 1826, it was said: “ We cannot fix any wages 
till we ascertain capabilities, as our work is of 
sundry descriptions and it can only be known after 
being in our employ for a short time. The work is 
done both by the Job and Day. . . . Come on trial 
and so have an opportunity of knowing the nature 
of the work.” Some four years later the following 
occurs in the course of a letter to a business friend: 

The man Hosking called on me a week or ten 
days since asking for work as a moulder. All our 

noulding work is contracted for and done by the 





piece and I sent him to the men who are the con- 
tractors by, whom he was told that he might, perhaps 
in a week if he came down, have a job; he was not 
engaged. If he comes down our moulders will be 
inclined to try him.” 
Pig-iron 

In May, 1811, an offer of some exceptionally-large 
pigs was replied to as follows: “We acknowledge 
the receipt of your favour of the 27th ult. with a 
sample of pig-iron, the quality of which might suit 
our purpose very well, but as you observe the pigs 
are nearly a ton each, we cannot manage them in 
our furnace. If there should be any Pigs of 3 or 
4 cwt. each we shall have no objection to purchase.” 
These pigs were presumably for use in an air fur- 
nace, for another letter of the period refers to the 
want of “ reverberatory bricks.” Some twenty years 
later, in 1831, there is a mention of pigs for cupola 
use. “We have your favour of the 25th inst.,” 
writes the founder, “and in reply beg to say that 
in consequence of our using a great quantity of 
pigs in the cupola we would prefer them of the size 
formerly sent us; now we have to break them up. 
. . . We will take a part of the cargo in large pigs, 
but we must beg of you to put on board as much 
of the smaller size as you possibly can. . . .” 


Cupola Melting 


The size of blowing engine used in 1827 to de- 
liver air to the cupola was quoted in an estimate 
given for a similar one to a neighbouring founder, 
in June of that year, as follows: “Our price for a 
Puffer single Engine Complete similar to one we 
have in our works here which is about 5 inch cylin- 
der, 18 inch stroke, with wrought-iron boiler about 
24 cwt. and which is applied to our cupella and 
melts about 10 cwt. to a charge would be £100 de- 
livered here.” 

From these letters it is evident that the foundry 
produced its own coke for,use in the cupola and 
considered it superior to that imported from Wales. 
In August, 1835, when declining further supplies, 
the reason given was that it was inferior, and they 
could, when making their own, “ judge the amount 
required.” Two years earlier, when describing the 
method of producing his coke, the founder writes: 
‘“* We charge into our oven 32 bushels of coal which 
makes 80 to 90 cubic feet or 15 cwt. of coke and 
cost us about 19s.” In 1823 the amount of coal 
coked was stated to be “about 120 weys of 72 
bushels each annually.” This coke would be used 
for other purposes besides melting in the cupola. 

This foundry also ground its own coal-dust, as 
the following letter, written in July, 1844, shows: 
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Correspondence of a 19th-Century Ironfounder 


“ We are sorry it is not in our power to assist you 
with coal-dust; we have only one small mill for 
grinding it and we cannot make enough for ourselves 
as fast as we want it; had the case been otherwise 
it would have given us pleasure to have sent you 
some.” Brass work was also undertaken, and the 
moulds received a special refractory wash. Reply- 
ing to a query respecting an order given for bone 
ashes, the founder writes: “‘ The bone ashes are for 
the purpose of washing the moulds in. our Brass 
Foundry and are of the same kind as those used by 
silver refiners in testing silver.” 


Moulding Sand 


Various types of sand were used in the foundry. 
One kind was obtained locally and the founder being 
the proprietor of the pit was often selling it to other 
founders. Answering an inquiry for sand in 
February, 1827, he writes: “Our sand pit is at 
present inundated from which we cannot obtain a 
cargo in less than two months hence, any quantity 
of which we will deliver here on our quay at 7s. 
per ton, but should you require 20 or 30 tons before 
this item we will endeavour to spare you this 
quantity from our stock which we put under cover 
last summer and which is perfectly dry, the price 
of which would be 8s. per ton.” In 1821, when 
writing to the captain of a vessel, then at London, 
the founder says: “ The vessel might also take 20 
or 30 tons of moulding sand for ballast. We will 
thank you to inquire of some iron founder where 
this description of sand might be got cheapest and 
best, we occasionally get it brought here as ballast 
and purchase it for a trifle merely for discharging 
it, but it is very stoney. If better could be had 
freer from gravel and stone for a trifling expense 
which you can learn by inquiry at the founders, we 
could afford to give from 5s. to 7s. per ton delivered 
here.” Some twenty years later, a letter dated 
November 17, 1841, giving instructions to the 
captain of a vessel which had taken a cargo of 
machinery to London contained the following: 
“You will load a cargo of moulding sand which 
is got in or near Erith Reach. You must have the 
best quality taken from the pits, not taken up from 
the shore; the price is 1s. or 1s. 6d., but we believe 
the former.” In January, 1844, it was said: ‘“‘ We 
can take any quantity of moulding sand .. . but 
it must not be taken from the river, it must be the 
cleanest that can be had from the pit or shore... .” 
Prices 

The prices charged for castings were sometimes 
questioned by customers, an example of such being 
in 1815 when the cost of a particular type of engine, 
then being introduced by Richard Trevithick was 
thought excessive. The reply read: “ We beg leave 
to observe that the price of casting for your engine 
is the same as we charge to other mines and much 
within the price charged by the Bridgenorth People 
who are the only ones except ourselves that have 
made any of this kind of engine. The work is very 
troublesome and difficult, and in general (the charge) 
very light considering the time and labour they 
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take . . . a great expense we are at to get about a 
small quantity of goods, it is not worth our while 
to execute such orders even at those prices.” An 
itemized list of the various parts was then considered 
in detail, a typical one being “ Cast-iron stands and 
cross at 21s., very troublesome to do and took a very 
large box to mould it in.” 

In 1827, the price was desired for pieces of iron 
to receive a pole and beacon, these to be erected 
off the Cornish coast on the Rundlestone by the 
Corporation of Trinity House, and a price was sub- 
mitted. Writing to the local Member of Parliament, 
the founder acquainted him with the foregoing and 
continued: “ We should esteem it a favour if you 
could recommend us the work. The great weight 
of the foundation plate or bed (16 tons) will render 
it very expensive to make, for it will require a great 
quantity of iron to make plates and tools and which 
will be only as old iron to be broken up when the 
job is done, the great quantity of metal to be melted 
at once and the attending risk will put us to much 
other expense. We have therefore named £20 per 
ton for this. The conical part to be fixed in the 
bed to receive the pole may be made for about 
£10 per ton.” 


Large Castings 

Even as early as 1819, the foundry was executing 
orders for large castings and the following illus- 
trates the size of work attempted: ‘ We will under- 
take to deliver at the United Mines, in three weeks 
from the time we receive the order, a cast-iron 
engine beam to weigh 20 tons for £320.” Often 
referred to as “ bobs,” these beams were massive 
castings for this period and in answer to an inquiry 
in August, 1830, it was stated: “ The longest bob 
we ever made was for a 90-in. engine 10-ft. stroke 
and was 29 ft. 4 in. long.” 

Sometimes these jobs did not turn out perfect and 
the quality of the iron was called in question. In 
September, 1823, the following was despatched to 
the pig supplier: “We have found that the iron 
we last received is very inferior in quality; indeed, 
it is not so good as the No. 2, that we have been 
accustomed to have from other houses. We have 
already sustained a very considerable loss in casting 
a large beam (of 12 tons) of your iron, it broke in 
two pieces before it was taken out of the sand.... 
The iron is so weak that we are by no means justified 
in making any heavy castings with it.” Some five 
or six days later, another letter stated: “ Since it 
happened, we have particularly examined the iron, 
it looks smooth on the face, but on breaking some 
pigs and comparing them with others (Blaenavon) 
the inferiority was obvious.” 

The founder had the notion that the quality of the 
pig-iron varied with the state of the weather when 
produced. Writing to his supplier in September. 
1827, he says: “‘ We beg to be informed in what 
time you can supply us with 65 or 130 tons of No. | 
Foundry Iron of soft quality stating the price per 
ton. Should the quality of your make now not be 
so good in consequence of the heat of the weather 
as it will be in three or four weeks hence we should 
prefer waiting till then before you execute ou! 
order.” 
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Complaints 


Complaints as to the quality of the castings were 
sometimes received and a weli-prepared answer was 
usually returned. For example, in March, 1821, an 
engineer expressed disappointment regarding some 
castings and was sent the following reply: ‘“ The 
cylinder was made as near the drawing as possible, 
but the steam case for the bottom could not be cast 
as described in the drawing, consequently we were 
obliged to make some little alteration which caused 
a trifling increase in the weight.” Apparently the 
reply did not satisfy and a further complaint was 
lodged, for a week later this reply was sent: “ We 
are sorry the cylinder and bottom are not approved 
of; you must be aware that in casting such an 
article as a cylinder we could not be confined to 
any exact thickness as the pressure of the metal in 
the mould will sometimes increase the thickness in 
some place which must have been the case in this. 
As in your order you did not particularly request 
that it should not exceed any specific weight, we 
consider any trifling difference in the thickness 
would not have been an objection, as, if of the 
thickness you state it must be a better article and 
less liable to accident.” * Another example of the 
answer to a complaint dated April 26, 1848, reads: 
“ We are sorry that the last stamp-heads executed 
to your order have-.turned out so unfavourable and 
are at a loss for it; they were made from the iron 
that had been cast three or four times over and the 
air holes must have been caused by shrinkage which 
would only be seen when the heads had become 
worn. We are very particular in selecting hard iron 
for heads and thought we had done so in this 
instance.” 


Trouble from contraction was sometimes experi- 
enced; for example, some windows gave a little 
trouble in 1839 for, in February of that year, the 
customer was told: “ We had some difficulty in 
casting the lights entire, we have now cast the frames 
and are putting in the diamonds . . .“ hope will be 
ready next week.” A complaint of the fracture of 
a certain casting called forth the following reply: 
“ The inner arms of all castings are liable to rend 
from compaction and frequently do so in cooling 
unless the cross arms are stronger than the outer 
parts, in this case the outer line would be drawn 
by the contraction of the inner and would conse- 
quently deviate from its right line. If the inner 
arms are made very strong they would not break, 
but the outer line would follow the direction as 
sketched (here followed a small sketch) and would 
consequently not be so strong. To avoid this we 
often cast the internal arms or crosses in two to 
prevent cracking on contracting and afterwards fit 
it up... the casting in question is equally strong 
if not stronger by the arms being separated.” 


Cylinder Castings 


Cylinder castings occasionally gave trouble and 
on August 24, 1824, it was stated: ‘“ The cylinder 
casting for Wheal Rose is not perfect, we must 
therefore recast it.” Sometimes a note of warning 
was sent to the customer, as this example from 
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March 17, 1836, shows: “ Your cylinder is cast 
and will be put in the boring mill to-morrow or 
Saturday. We hope it will be a good one and have 
no cause to anticipate anything else (but from the 
casualty to. which all foundrywork of this descrip- 
tion is liable we cannot be certain till after it is in 
the mill) and in a week or ten days be able to 
inform you that it is finished. If, however, it proves 
bad, it will occasion delay of some time in re-casting 
and we mention such chance merely for your 
government. We shall ascertain in a few days and 
will write you again.” Within the week the follow- 
ing was despatched: “ We wrote you on the 17th 
inst., and have now the pleasure to inform you that 
your cylinder is a good one and will be finished 
this week; its weight is from about 24 to within 
3 tons.” 


In 1842, in answer to an inquiry for large steam 
cylinders it was said: ‘* We would execute an order 
for a cylinder 15 ft. long 140 in. diameter . . . our 
price for cylinders up to 100 in. is 26s. per cwt. 
and from 100 to 140 in. 30s. per cwt.” 


Designs 

Submitted designs were often criticized and the 
undesirable features contributing to increase manu- 
facturing costs pointed out. The following letter 
of May 30, 1832, illustrates this: “‘ The working 
barrel as you describe it must be moulded in loam 
and cast perpendicularly the same as cylinders, 
ordinary working barrels are moulded in sand and 
cast horizontally . . . the difference in expense is 
very great, if we mis-cast one we lose more than 
the profit upon the article at the present low prices 
... We Cannot name a lower price and we think this 
explanation will satisfy you that we ought not... .” 


Seeking Moulders 

A growing business demanded an increase of 
moulders so, when opportunity offered, those in 
other localities were induced to come. Writing toa 
business friend in Plymouth in July, 1825, the 
founder says: ““We understand Messrs. Mere’s foun- 
dry business is now suspended. Will you have the 
goodness to call on them and inquire if they have not 
some apprentices and if now out of employ whether 
we could render them any assistance by learning 
those apprentices their different trades, if so we shall 
be glad to treat with them. Also call on Josiah 
James who works at their foundry. This man 
worked here some considerable time and we know 
him to be a very steady workman. Tell him if he 
will come here again we will give him such wages 
as shall satisfy him and if his wife would not like 
to settle here ask him to come for a few months 
to assist us to finish some work we have in hand. 
If there are any other good hands that would come 
here we will give them constant work and good 
wages. Josiah James can tell you who will suit our 
purpose. We can find employ for either moulders, 
forgers, fitters-up or patternmakers. . We beg 
to enclose £5 which you will be pleased to accept 
as a little remuneration for your trouble and 
attention to our interests.” 


, 
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Recovery of Japanese Industry 


The post-war recovery of the Japanese textile industry 
with its consequent threat to Lancashire has so far 
tended to overshadow the remarkable Japanese come- 
back in another sector of her economy—heavy industry. 
Provisional figures for 1951 outputs of pig-iron and steel 
at 3,426,000 tons and 5,484,000 tons, respectively, are 
substantially in excess of the annual targets for the year 
set at 2,800,000 tons of pig-iron and 3,500,000 tons of 
steel. In October alone Japanese exports of iron and 
steel rose to 194,000 tons, valued at about £10,000,000— 
a post-war record. These outputs are even more re- 
markable when considered against the background of 
the liquidation of the Japanese Empire in Manchuria 
and Korea, two major sources of raw materials for 
Japanese industry, and the economic isolation of Japan 
from the Chinese mainland. Although the Korean war 
and the worldwide needs of rearmament have provided 
the impetus for revival, this remains a formidable indus- 
trial achievement. 

Provisional figures for Japanese iron and steel output 
in 1951 seemed in the first instance conditional on the 
country’s ability to import 3,000,000 tons of iron ore. 
$00,000 tons of scrap, and 2,000,000 tons of coke from 
abroad. The sources of these essential raw materials 
were as widely dispersed as the United States and Aus- 
tralia for coal, and Indo-China and Indonesia for scrap. 
In 1935 Manchuria and Korea supplied Japan with 81 
per cent. of her iron ore, 40 per cent. of her coke, and 
27 per cent. of her coal. These sources are no longer 
available. 

In spite of these difficulties which might have been 
expected to jeopardize the original production targets 
for 1951, Japanese output is expanding at a rapid rate; 
560,000 tons of steel were produced in June and 593,000 
tons in July, as against the monthly average for 1951 
of 457,000 tons envisaged in the programme. In addi- 
tion, exports this year have been running at an average 
100,000 tons a month. 

How has this been accomplished? The answer is, of 
course, that Japanese industrial recovery has been based 
largely on scrap, available in considerable quantities 
in a country whose industrial areas have suffered from 
some of the heaviest air raids of the war. To augment 
domestic supplies, Japan has been combing South- 
East Asia. However, scrap supplies are expendable; 
sooner or later Japanese industry will be sharing in the 
world-wide shortage of raw materials, particularly as 
her exports have been largely in the form of crude metal 
and semi-finished products. 





Exports of Manufactured Steel 


In continuation of Government policy of re- 
stricting “low conversion value ~ exports in order to 
increase iron and steel exports of higher conversion 
value—including machinery, etc.—the price per .ton 
below which the Board of Trade restricts exports of 
general manufactures of iron and steel was increased 
from £30 per ton to £40 per ton on January 21. 

The change has been effected by the cancellation 
of the existing open general licence and the issue of a 
new licence for goods over the value of £40 per ton. 





ALMOST £2,000 WORTH OF WATCHES were presented to 
62 employees of Hale & Hale (Tipton), Limited, mal- 
leable ironfounders, at a ceremony on January 12. The 
company, which started modestly in a small backyard 


45 years ago, now produces 10,000 tons of castings a 
year. 
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_ West Germany Ratifies Schuman 


Plan 


The Schuman Plan treaty for a European coal 
and steel pool was ratified by the lower house of the 
West German Parliament on January 11, by 232 votes to 
143. At the same session a motion was passed instruct- 
ing the Government to insist on certain interpreta- 
tions of the text of the treaty calculated to favour 
Germany. These include an exemption from the subsidy 
clauses of the Schuman Plan with regard to the re- 
building of dismantled steel and rolling-mill plant, the 
continuation of a centralized sale of coal, and a speedy 
termination of those clauses of the Allied Law 27 
providing for the deconcentration of the German coal 
and steel industries. In the course of the debate 
members of the Social Democratic opposition expressed 
anxiety lest this law should become binding on the 
High Authority of the Schuman Plan. 

The ratification of the Schuman Plan will have the 
effect of bringing the Western European iron and steel 
community, numbering 155,000,000 inhabitants and 
disposing of resources estimated at 217,000,000 tons of 
coal, 31,000,000 tons of steel, 41,000,000 tons of iron 
ore, and 20,000,000 tons of scrap, under a supreme 
authority. It will be recalled that the French National 
Assembly ratified the plan on December 13. 





Britain’s Widening Trade Gap 


The United Kingdom's visible adverse balance 
of trade in 1951 is provisionally estimated at 
£1,209,700,000, compared with £352,200,000 in the 
previous year. Imports last year were valued at 
£3,916,800,000, compared with £2,608,200,000 in 1950. 
Exports reached a record value at £2,580,500,000, com- 
pared with £2,171,200,000 in 1950. Last year’s re- 
exports were valued at £126,600,000 (£84,800,0003. 

Provisional figures for December show that exports 
totalled £204,900,000, compared with £243,900,000 in 
November. The value of imports fell from £328,800,000 
in November to £314,100,000 in December. Re-exports 
in December totalled £8,700,000, compared with 
£10,100,000 in November. 

The 1951 provisional total of U.K. exports to North 
America is £273,600,000, an increase of 15 per cent. 
on the 1950 total of £238,800,000. Exports to the 
United States totalled £136,300,000 and those to Canada 
£137,200,000. In December, shipments to North 
America fell to £16,400,000, compared with £21,400,000 
in November. Shipments to the United States were 
valued at £9,300,000, compared with £10,100.000 in 
November, while Canada received goods valued at 
£7,200,000 (£11,300,000). 





Gas Industry Conference 


Postponed because of the General Election. 
the special three-day conference for sales and service 
personnel in the gas industry, organized by the Gas 
Council, is to be held on March 11-13. 

It will be opened at Friends House, Euston Road. 
London, N.W.1, by the Duke of Gloucester. An 
official welcome by the Mayor of St. Pancras and an 
introductory address by the chairman of the Gas Coun- 
cil, Col. Harold C. Smith, will be features of the 
opening session. The official luncheon and the remain- 
der of the conference will be at the Seymour Hall, W.1. 

Each session of the conference will be presided 
over by the chairman of one of the area gas boards. 
The papers to be presented will cover a wide variety of 
topics of interest to the gas industry. 
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Steel Allocation for Building 


A reminder has been issued by the Ministry of 
Works about the allocation of steel for building. 

he detailed arrangements, issued last October, will be 
unaltered. Applicants for steel authorizations for work 
in progress, who have already sent in Form MOW.2065, 
are not required to re-submit this application. They are 
being asked for additional information in individual 
cases where necessary and IS authorizations are now 
being issued. 

Any architect or contractor requiring building steel 
after February 4, 1952, who has not already notified 
his requirements to the appropriate authority, is re- 
minded that he should do so without delay. This in- 
cludes steel for which DO and PT symbols have been 
awarded. 

The appropriate authorities are as follow: —For work 
done under a building licence (other than housing), the 
Ministry of Works regional licensing officer; for hous- 
ing, the local authority; for schools, the local education 
authority; for all work for Government departments, 
nationalized industries, local authorities, regional hos- 
pital boards, etc., the authority for which the work is 
being done. 

All future applications for building licences must show 
the quantity of steel required. 





Workshop for Elderly Employees 


Foundry managements in the Midlands in old-estab- 
lished trades where long-service records are more fre- 
quent than in other industries, have watched with interest 
the pioneer experiment of a “ Go-at-your-own-speed ” 
workshop for elderly employees which Rubery Owen, 
Limited, Darlaston, set up in September, 1949. So suc- 
cessful has been the venture that Mr. A. G. B. Owen, 
chairman of the combine, has now announced that the 
scheme is to be extended to the 28 subsidiary firms 
throughout the country. 

A pavilion on the firm’s sports ground has been made 
over for the purpose, equipped with machinery, and is 
now in use, supervized by an overseer who allots work 
according to physical capacity and the firm’s require- 
ments. Retired employees over 70 are eligible for part- 
time employment, hours and scope being suited to their 
personal needs. At present, eleven men over 70 are 
doing a 374-hr. week, some on jobs of the kind for 
which they have trained skill, others at new jobs which 
they have learned in their new “shop.” The scheme is 
valuable as being a practical means of utilizing older 
workers, while at the same time being of considerable 
benefit to individuals. 





Electrical Industries Expansion 


Shareholders of Associated Electrical Industries, 
Limited, are to be asked at an_ extraordinary 
meeting on January 31 to approve resolutions increas- 
ing the capital to £18,000,000 by the creation of a 
further 5,000 000 ordinary and 3,000,000 unclassified 
£1 shares. This is more than is required at present 
to meet capital expenditure and will provide for 
future issues, if and when they are considered advis- 
able. As an immediate step the company is to raise 
£6,.652,947 by offering 2,217.649 £1 ordinary shares at 
60s. to stockholders on January 21 on a one-for-three 
basis. 

The A.E.I, order book has reached a record level of 
over £135,000,000, with deliveries spread over four 
years. Estimated cost of the approved capital expen- 
diture programme, together with the normal replace- 
ment of plant, is £5,500,000 over the next three years. 
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Contracts Open 


The dates given are the latest on which tenders will be 
accepted. The addresses are those from which forms of tender 
may be obtained. 


ABERAYRON, February 8—Cast-iron gully gratings and 
frames, for the County Council. The County Surveyor, County 
Hall, Aberayron. 

ALDRIDGE, February 11—Castings, for the Urban District 
Council. Mr. H. 8. Onions, engineer and surveyor, Council 
Offices, Rushall, Staffs. 

BACUP, February 11—Manhole covers, gully grids, etc., for 
the Borough Council. The Borough Engineer, Municipal 
Offices, Bacup. 

BLACKPOOL, February 5—Approx. 1,000 cast-iron meter 
frames and covers, for the Fylde Water Board. Mr. F. Law, 
engineer to the Board, Sefton Street, Blackpool. 

BROMLEY (KENT), February 28—Iron castings, for the 
Borough Council. Mr. H. Cliffe, borough engineer, Municipal 
Offices, Bromley, Kent. 

CONSETT, February 2—Manhole covers and gullies, for the 
Urban District Council. The Costing and Central Ordering 
Department, Council Offices, Medomsley Road, Consett. 

COVENTRY, February 28—Iron castings, for the City 
Council. Mr. G. Berry, city engineer and surveyor, Council 
House, Coventry. 

HALIFAX, February Castings, etc., for the Borough 
Council. The Borough Engineer, Crossley Street, Halifax. 

KEIGHLEY, February 4—Ironwork, for the Borough 
Council. The Town Clerk’s Office, Town Hall, Keighley. 

MORECAMBE AND HEYSHAM, January 30—Cast-iron 
pines and special castings, for the Town Council. The Borough 
ngineer and Surveyor, Town Hall, Morecambe and Heysham. 

RISHTON, February 2—Manhole covers, gully grates and 
frames, for the Urban District Council. The Surveyor, Council 
Offices, Rishton. 

SHREWSBURY, February 4—Castings, for the Borough 
Council. The Borough Surveyor, Guildhall, Shrewsbury. 

SOLIHULL, February 16—Manhole and inspection covers, 
etc., for the Urban District Council. The Engineer and Sur- 
veyor, 90, Station Road, Solihull. 

ST. ALBANS, February 8—Street_ manhole covers and 
frames, etc., for the City Council. The City Engineer and 
Surveyor, 16, St. Peter’s Street, St. Albans. 

STOKE-ON-TRENT, February 4—Cast-iron work, cast-iron 
pipes and specials, etc., for the City Council. The City Sur- 
veyor, Town Hall, Stoke-on-Trent. 

WARRINGTON, February 11—Cast-iron manhole covers, 
frames, and gully gratings and frames, for the Borough 
Council. The Borough Engineer and Surveyor, Town Hall, 
Warrington. 





Industrial Instrument Industry 


Tribute to the part played by the _ industrial 
instrument industry in increasing productivity in the 
defence and vital national industries was paid by Lt.-Gen. 
Sir Kenneth Crawford, Controller of Supplies (Muni- 
tions), at the Ministry of Supply, when speaking at the 
annual luncheon on January 15 of the British Indus- 
trial Measuring and Control Apparatus Manufacturers’ 
Association. 

The Association, which represents more than 90 per 
cent. of the productive capacity for industrial instru- 
ments in Great Britain, was also congratulated on making 
possible great fuel economies and on the industry’s 
achievement in directly exporting 30 per cent. of its 
output. 





Successful Scrap Drive. Figures for Walsall’s scrap 
metal drive held in September which have now become 
available, show that the Public Works Cleansing 
Department collected a total of 223 tons of metal from 
householders, for which scrap-metal dealers paid a 
sum of over £900 so that no charge fell on the Corpora- 
tion for collection. Mr. J. T. Evans, superintendent of 
the Cleansing Department, stated that the results ex- 
ceeded the most optimistic hopes and that in view of 
this success of the drive, it is highly probable that a 
second one will be organized this year. : 
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London Metal Merchants Fined 


Iron and Steel Order Contravened 


Fines totalling £1,293, with costs, were recently im- 
posed on six London metal merchants at Bow Street 
(London) magistrates’ court for acquiring steel sheets 
without a licence, in contravention of the Control of 
Iron and Steel Order, 1948. The penalties imposed by 
the magistrate, Sir Laurence Dunne, represented the net 
profit made by the defendants. 

The penalties were as follow: — 

Brahm Equipment Supply Company, Limited, 
Russell Street, Drury Lane, W.C., £180 and £21 costs; 
Verder & Company (London), Limited, Basinghall 
Street, E.C., £333 and £21 costs; British Traders & 
Shippers, Limited, Fenchurch Street, E.C., £330 and 
£21 costs; Sametal, Limited, Copthall Buildings, 
E.C., £163 and £21 costs; Stephen Hastings, Limited, 
Old Street, E.C., £111 and £15 15s. costs; and 
Daniel Meyer (Export), Limited, Great Marlborough 
Street, W., £176 and £21 costs. 

All the defendants pleaded guilty. Mr. B. M. 
Stephenson, prosecuting, said that the suppliers of 
the steel sheets had been dealt with at the London 
Sessions and fined £750. 

For the defence, it was said that the steel sheets were 
all for export, and the offences were due to misconstru- 
ing an Order difficult to understand. There was no 
black-market transaction. 

The magistrates said it might be that the firms con- 
cerned took a mistaken view of the Order. 


B.LS.F. Memorandum Criticized 


* The Order,” he went on, “is comparatively simple. 
No Order can be really simple. But I am bound to con- 
fess that there was a complication introduced into the 
Order by the publication of a memorandum circular 
issued by the British Iron and Steel Federation. Part 
of the memorandum is perfectly clear and follows the 
lines of the Order. But in another paragraph there is a 
peculiar passage that producers must first devote orders 
to Government priority and then get a general licence 
for the disposal of the remainder.” 

Sir Laurence Dunne quoted from this paragraph and 
said it appeared to be in direct conflict with the words 
of the Order, although Mr. Stephenson said it was not. 
Referring to a sentence, “ Anybody may acquire steel 
under the section of the Order without a direct authori- 
zation,” he said these words were confusing and, he 
thought, misleading. 

“T think,” he continued, “that if the memorandum 
seeks to interpret the Order, it fails to do it with any 
clarity, particularly to some people who read the regu- 
lations with a view to seeing whether there is some 
way in which they can get round them. I think the 
memorandum is not the best example of what such 
a memorandum should be. 

“This case should be an example to anybody who 
goes out of the home market into a controlled market 
that you have got to be a specialist in each branch of 
industry and each commodity dealt with, or you are 
almost certain to find yourself in the position of offend- 
ing against some regulation. I think if this Order is 
read intelligently, all the concerns summoned here ought 
to have known that they could not do legally what they 
were seeking to do. I regret to say that there must in 
each case be the minimum penalty prescribed.” 





A 1,400-TON PASSENGER VESSEL, owned by the 
Admiralty and operated for a long part of her career 
in the Clyde estuary, has arrived at Faslane for 
scrapping. 
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Board Changes 


Murex, LimirED—Mr. J. E. Malam_ has 
appointed a director. 

ALUMINIUM CASTINGS COMPANY, LIMITED—Mr. John 
Macleod has been elected a director in place of Mr. John 
Aitchison. 

CROSSLEY Bros., LimirED—Mr. Hugh Beck, manager 
of the company’s London office, has been appointed 
to a seat on the Board. 

TRUSSED CONCRETE STEEL COMPANY, LIMITED—Mr, 
C. C. Miller has resigned as director and secretary and 
will be succeeded as secretary by Mr. J. Dawes. 

_ BRITISH _TABULATING MACHINE ComPaNy, LIMITED— 
Sir Gerald Chadwyck-Healey has resigned his director- 
ship. Mr. W. E. Ogden has been elected a director. 

DEWRANCE & COMPANY, LIMITED—Sir Eric Mieville 
has been appointed a director and chairman in succes- 
sion to Mr. Harold Forbes-White, following the latter's 
resignation. 

SHEEPBRIDGE ENGINEERING, LIMITED — Mr. Tom 
Brown, deputy managing director, has been appointed 
joint managing director with Mr. A. V. Nicolle, who 
retains the post of deputy chairman. 

MONSANTO CHEMICALS, LIMITED—Due to his busi- 
ness obligations in the United States, Mr. E. M. 


been 


Queeny has resigned from the Board. Mr. L. A. 
Lewinton has been appointed a director. 
WoopaLL - DUCKHAM VERTICAL RETORT & OVEN 


CONSTRUCTION COMPANY (1920), LimiTED—Mr. J. K. 
Ingram and Mr. W. J. Chadder have been appotnted to 
the Board. 

PoWERS-SAMAS ACCOUNTING MACHINES, LIMITED—Sir 
Alexander Aikman, chairman of the company since 1945, 
has resigned from the Board. He is succeeded, as from 
January 1, by Col. A. T. Maxwell, a director of Vickers, 
Limited. 

SPECIALLOID, LimitED—Mr. R. H. Hainsworth has 
been co-opted to the Board. Mr. D. I. Ball, Mr. A. F. 
Murray, and Mr. E. F. J. Plumridge have been co-opted 
to the Board of the subsidiary company, Aero Piston 
Ring Company, Limited. 

SADLER & COMPANY, LiMITED—Following the annual 
meeting the constitution of the Board is, Mr. C. Norman 
Sadler, Mr. S. Alex Sadler, Mr. Cyril G. Robinson, Mr. 
Basil Sadler, Mr. Gerard Hugh C. Sprot, Mr. Bryan 
B. Pugh, and Mr. Lawrence Weaver. 





Institute Awards 


The following prizes offered on behalf of the Insti- 
tute of British Foundrymen were awarded to successful 
candidates in the City and Guilds of London Institute 
examinations in the year 1951:— 

Buchanan Silver Medal—Foundry Practice Final: 
F. G. Horton, Wolverhampton. 

Buchanan Prize-—Foundry “Practice Final: 
Lewis, County Technical College, Wednesbury. 

Patternmaking Final: Edward Steven Gallacher 
Gargan, Stow College, Glasgow; Kenneth Scott, Muni- 
cipal Technical School, Rochdale. 

P. H. Wilson Prizes, established by Mr. P. H. Wilson, 
O.B.E., past-president, for successes in the intermediate 
examinations, were awarded to :— 

Patternmaking, Ist Prize: John Frederick Haywood, 
Coventry Technical College. 

Patternmaking, 2nd Prize: Reginald David Smith, 
Further Education Centre. Letchworth. 

Foundry Practice, 1st Prize: Reginald Walter George 
Layton, Technical College, Gateshead. 

Foundry Practice, 2nd Prize: Raymond Lockwood, 
National Trades Technical Classes, University of 
Sheffield. : 
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Personal 


Mr. R. P. TOWNDREW, manager of the Clyde Iron- 
works, Tollcross, Glasgow, has been appointed an 
executive director of Colvilles, Limited. 


GENERAL MANAGER of North-Eastern Trading Estates, 
Limited, Gateshead, Cot. M. D. METHVEN, has been 
appointed a deputy chairman of the Transport Users’ 
Consultative Council for the north-eastern area. 


Back from a business trip to Malta, where he success- 
fully negotiated a contract to provide steel windows for 
a hospital, is Mr. Donatp Hope, the 83-year-old 
— of Henry Hope & Sons, Limited, Smethwick 
(Staffs). 


Mr. J. BRADBURN, who has retired after 46 years with 
Rolls-Royce, Limited, was presented with a clock at 
the third annual dinner of the experimental depart- 
ment. For the last ten years Mr. Bradburn had been 
an inspector in the department. 


Mr. F. G. WooLrarp, of the Birmingham Aluminium 
Casting (1903) Company, Limited, was recently elected 
chairman of Council of the Zinc Alloy Die Casters’ 
Association for 1952-53. Mr. Woollard will be assisted 
by Mr. J. W. Cartlidge, of Dyson & Company, Enfield 
(1919), Limited, who as retiring chairman assumes the 
office of deputy chairman. - 


Mr. RoBerT MacNas, foundry manager with North 
British Locomotive Company, Limited, has resigned his 
post and, in early February, will take up the position of 
personal assistant to the directors of Paisley Brassworks, 
Limited, Paisley, and ‘their associate companies, J. R. 
McKellar (Alloys), Limited, Glasgow, and Maitlands 
(Ironfounders), Limited, Airdrie. Mr. MacNab has been 
—_— of the Institute of British Foundrymen since 

24. 


The: Minister of Fuel and Power has reappointed Mrs. 
F. H. CANTWELL, whose term of office as chairman 
of the Domestic Coal Consumers’ Council ended on 
November 26, 1951, to be chairman for the remainder 
of the current coal year, i.e., until April 30, 1952. The 
Minister has also appointed Mrs. R. BEALE to serve as 
deputy chairman of the council for the same period in 
succession to Mrs. C. BAMBER, who has served in that 
capacity for over four years and who continues as 
a member of the council. ‘ 


Mr. J. A. MACLEAN, who has been appointed to 
represent the Méetropolitan-Vickers Electrical Export 
Company, Limited, in Canada, joined the Metropolitan- 
Vickers Electrical Company in 1937. Prior to his 
transfer to the M-V Export Company in 1946 he was 
in charge of the mining and oil industry section of 
the motor sales department. The company also 
announces the appointment of Mr. W. BAlILey as its 
manager in Portugal. He went to Trafford Park as 
a college apprentice in 1939. Since 1948 he has been 
a sales engineer in the company’s Lisbon office. 


THE LIVERPOOL DISTRICT OFFICE of the British 
Thomson-Houston Company, Limited, is again to have 
a full-time manager resident in the district, and Mr. G. 
W. JoHNSON has been appointed to this position. He 
served a post-graduate apprenticeship with B.T.H. during 
1928/31, and then joined: the construction staff. At 
the outbreak of the last war he had been at the com- 
pany’s Willesden works as a switchgear sales engineer 
for three years. After war service he worked in the 
Manchester/Liverpool area under Mr. A. B. RACE, 
who has been manager of the company’s Manchester 
district office since 1930. 


The Minister of Transport has appointed Mr. C. E. 
JoRDAN to be one of the three members representing 
industry and commerce on the Central Transport Con- 
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sultative Committee for Great Britain. He will serve 
until December 31, 1954. Chairman of the Transport 
Committee of the Association of British Chambers of 
Commerce and a member of the Birmingham Chamber 
of Commerce, Mr. Jordan is transport controller and 
adviser to the Tube Investments group of companies. 
He is also national chairman of the Industrial Transport 
Association, chairman of the North Atlantic Shippers’ 
Conference, and chairman of the Birmingham and 
District Traders’ Transport Panel. 


Sir JoHN Woops is joining the boards of the English 
Electric Company, Limited, and Marconi’s Wireless 
Telegraph Company, Limited. In 1945 he was appointed 
permanent secretary to the Board of Trade and two 
years later he became a member of the Economic Plan- 
ning Board. He entered the Civil Service in 1920 as 
a principal assistant in the Treasury. Sir John has 
served as secretary to the Trade Facilities Act Advisory 
Committee and principal private secretary to the Chan- 
cellor of the Exchequer. From 1940 to 1943 he was a 
principal assistant secretary in tle Treasury. Until his 
transfer to the Board of Trade in 1945, Sir John was 
permanent secretary to the Ministry of Production. 


Obituary 


Mr. N. J. Harris, founder member and managing 
director of the Harris Motor Company, Limited, of 
Burslem and Leek, has died, aged 63. 


Mr. WILLIAM PATERSON, M.M., of Wishaw, who had 
an association for over 30 years with the Coltness Iron 
Company, Limited, has died at his home at the age of 59. 
He joined the staff of the firm when he left school and 
ultimately became chief salesman. 


WELL KNOWN as a Birmingham patternmaker, Mr. 
William King has died at the age of 90. For 67 years 
he was connected with his own business of William King 
(Birmingham), Limited, Patterns, Vauxhall Road, Birm- 
ingham, and for 65 of those years it was his proud record 
that he never failed to visit the firm every day. 


WELL KNOWN in the non-ferrous metal trades, MR. 
EpwIN JAMES OVERTON died in Birmingham on January 
18, at the age of 70. He joined Heaton & Dugard, 
Limited, of Birmingham, at the outset of his business 
career, ultimately becoming managing director. When 
the firm was amalgamated with the Delta Metal Com- 
pany in the 1920's, Mr. Overton became joint managing 
director. 


Mr. JoHN AuBREY BROWN, Bellshill, who has died in 
a Glasgow nursing home at the age of 65, was works 
manager of Smith & McLean, Limited, Milnwood Iron 
Works, and had been with the firm for about 50 years. 
For short periods he worked with the Motherwell Iron 
& Steel Company, Limited, and also at the Globe Iron 
Works. He was the fourth generation—all named John 
Brown—of his family in the roll-turning trade. 


Sir Amos Ayre, chairman of the Shipbuilding Con- 
ference, died at his home on January 13 at the age of 66. 
Educated at Armstrong College, Newcastle-upon-Tyne, 
he became the King’s Prizeman in naval architecture at 
the age of 20. He served his apprenticeship with Wood, 
Skinner & Company, Limited, and worked with Work- 
man, Clark & Company, Limited. He was first 
drawn into public service during the 1914-18 war, when 
the Admiralty appointed him Supervisor of Fleet Coal- 
ing, Firth of Forth, in 1914. Subsequently he became 
the Admiralty’s District Director for Shipbuilding. In 
the same year, he and his brother, the present Sir Wilfrid 
Ayre, founded the Burntisland Shipbuilding Company, 
Limited, at Fife. 
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News in Brief 


FREDERICK H. BurGEssS, LIMITED, recently held their 
annual dance in the Borough Hall, Stafford. 

PHILIPS ELECTRICAL, LIMITED, have reintroduced two 
neon voltage indicators, for use in testing low and 
medium mains installations. 


Borax CONSOLIDATED, LIMITED, have announced price 
reductions for their hand-cleansing powder, Boraxo, 
when packed in 1-cwt. sacks. 

FOLLOWING A MEETING on January 11 of senior repre- 
sentatives and the executive staff of Foundry Services, 
Limited, at Nechells, Birmingham, the four films on 
gating systems, produced by the research department of 
the American Navy, were shown. 

HOME-STUDY COURSES in boiler-house practice are 
being arranged, as a contribution to the solution of the 
problem of providing nationwide facilities for training 
in fuel-saving methods in boiler-houses by the College 
¢ Fuel Technology, 90, Talbot Road, Highgate, London, 

6. 


PRESENTATIONS were made recently by Mr. W. Brown, 
O.B.E., J.P., joint managing director at the Chesterfield 
Tube Works to employees with 25 years’ service and 
over. Twenty-eight employees received inscribed gold 
wristlet watches, and Mr. J. Bate had the proud record 
of 40 years’ service. 


So THAT they might see the Cup-tie at the Baseball 
Ground, Derby, between Derby County and Middles- 
brough, on January 16, many workers at Ley’s Malleable 
Castings Company, Limited, Derby, began work at 
6 a.m. to allow time off for the match without affecting 
production to any extent. 

Davip BROWN & SONS (HUDDERSFIELD), LIMITED, 
met an emergency by rushing through a new gear unit— 
a Radicorn worm reducer, weighing 4 cwt.—to meet the 
urgent requirements of a London firm of printers work- 
ing on a special series of Australian banknotes for issue 
when Princess Elizabeth and the Duke of Edinburgh 
visit Australia. 


THE AVERAGE WEEKLY PRODUCTION of steel ingots and 
castings in the Sheffield area during 1951 was 41,100 
tons, compared with 42,700 tons in the previous year. 
The decline of 83,200 tons on output in 1950 was mainly 
due to the scarcity of raw materials, chiefly scrap. The 
output durino December was, however, higher than in 
December, 1950. 

Mr. H. C. MacCo it, B.Sc., has been appointed prin- 
cipal of the County Technical College, Wednesbury, in 
succession to Mr. T. G. Bamford, who retired at the 
end of the year after 23 years’ service. Mr. MacColl 
was formally in charge of the metallurgical work at Brad- 
ford Technical College and is at present head of the 
department of metallurgy at the Wednesbury college. 

Ir IS ANNOUNCED that the baths block at the Thorn- 
cliffe works of Newton Chambers & Company, Limited, 
will be in use in March, although the official opening 
will not take place until April. The baths are near to 
the foundries, and will accommodate 360 men. Six 
men are to arrange the management of the baths, three 
of them foundryworkers, and three appointed by the 
firm. 


FirTy TONS of scrap metal, valued at approximately 
£500, have been collected at Hollymoor and Rubery 
Hill Mental Hospital, Birmingham, as part of an 
economy drive which the hospital staffs have been con- 
ducting. Such a “startling resuJt,” to use the words of 
a hospital authority, seem to indicate how much metal 
cav be collected from unlikely places when a rigorous 
search 1s instituted. 


THE ORDER RECENTLY PLACED with the North British 
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Locomotive Company, Limited, Glasgow, for 60 non- 
condensing locomotives of the “ 25” class for the South 
African Railways, has been increased to a total of % 
engines and 30 tenders of the condensing type, also 10 
non-condensing locomotives and tenders. The German 
firm of Henschel & Sohn are co-operating’ with the 
Glasgow firm in the design of these locomotives. 


Mr. J. W. ELpripGe, deputy Regional Controller of 
the Ministry of Labour, stated that the number of 
workers in the Midland region on short time on January 
12 as a result of the steel shortage was at least 6,627, 
About 6,100 of these were in Birmingham and Coven- 
try, while the rest of the area accounted for the others, 
He also stated that 30 per cent. of the working popula. 
tion of the Midlands was employed in industries which 
are directly affected by steel shortage. compared with 
15 per cent. for the whole country. 

THE TIPTON (STAFFS) FIRM of Horseley Bridge & 
Thomas Piggot Limited, takes pride and pleasure in the 
fact that a casting which the firm made in 1833 
recovered from the River Thames is in almost perfect 
condition after 120 years. When Brunswick Wharf, 
Blackwall, was demolished, it was found that the cast- 
iron plates, cast in 1833, had changed hardly at all. 
One of the salvaged sections has been sent to the 
company’s Tipton headquarters and is to be mounted 
and ‘set up as a cherished possession. 


EXPERIMENTS to combat the metal shortage are being 
made at the Wye Foundry Company, Limited, Willen- 
hall, Staffs. The firm recently acquired 500 tons of 
ex-American army tank-tracks for melting and the 
problem was to separate bonded rubber from the metal. 
Methods included attempting to cut off the rubber, 
which resisted because of its hardness, burning-off the 
rubber in a furnace, which proved dangerous; and 
finally the successful, if somewhat spectacular, method 
of setting fire to loads of the track in the open air. 


AN ORDER for 416 railcar gearboxes, part of an 8- 
million dollar contract for 104 high-speed subway-cars 
placed with British firms by the Toronto Transport 
Commission, has been received by David Brown & Sons 
(Huddersfield), Limited. The David Brown gearboxes, 
four of which will be incorporated in each railcar, will 
be similar to, though larger than, the units which the 
company has supplied in recent years to a number of 
public-transport undertakings in Western Europe and 
Scandinavia. This Canadian order is one of the largest 
of its type ever received by the Huddersfield firm. 

Mr. A. F. OaTLey, chairman and managing director 
of the Cannon Iron Foundries, Limited, Coseley (Staffs), 
said: “I sacked these men as a matter of principle.” 
He was referring to eleven machine moulders who, after 
being refused permission, absented themselves to attend 
the Wolves-Manchester football match on January 16. 
Mr. Fred Hollingsworth, national organizer of the 
Amalgamated Union of Foundry Workers, and Mr. H.C. 
Taylor, Midland divisional organizer, visited the works. 
but Mr. Oatley stated that the 1,400 workers as well as 
the shop stewards at the factory all supported the man- 
agement. 

SHEEPBRIDGE ENGINEERING, LIMITED, have announced 
that the undermentioned general managers have been 
appointed to the board of directors of their respective 
companies: —Mr. J. H. Lomas, Sheepbridge Stokes, 
Limited, and British Vander Horst, Limited; Mr. H. 
Gunner, Sheepbridge Equipment, Limited; Mr. Z. Z. 
Kosarski, Sheepbridge Steel Castings, Limited; Mr. J. W. 
Lennox, Sintered Products, Limited; Mr. A. E. S. Gour- 
lay, Clews Petersen, Limited; Mr. R. F. Elliott, Light 
Production, Limited; Mr. E. A. Macdonald, Sheepbridge 
Stokes Engine Liners. Limited. Appointments will date 
from January 1. 
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Raw Material Markets 


Iron and Steel 


The improved level of pig-iron is being maintained, 
due to larger supplies of ore and coke being forth- 
coming. From both foundries and steelworks come 
incessant demands for supplies of pig-iron, and not 
until more furnaces.go into blast will supplies come 
anywhere near the level of requirements. The 
scarcity of scrap is compelling steelmakers to use much 
larger proportions of pig-iron in their charges, but the 
pig-iron is not available to meet these increased 
demands. Deliveries of pig-iron to the foundries 
remain short of the tonnages required, and any further 
interference in their supplies for the benefit of the 
steelworks would have serious consequences; already 
many foundries are forced to work reduced hours. 
The difficulties of the engineering and speciality 
foundries in procuring adequate quantities of low- and 
medium-phosphorus irons and hematite persist, and 
refined-iron makers are unable to relieve these shortages 
to any great extent, their outputs being reduced because 
of the shortage of hematite and scrap. Many of the 
light and jobbing foundries have received slightly im- 
proved deliveries of high-phosphorus pig-iron recently. 
in addition to which the analyses have been nearer to 
those required, particularly in regard to silicon. 

The supply of scrap remains a problem, but foundry 
coke is coming forward regularly, although the quanti- 
ties barely cover current needs and certainly do not 
permit the building up of stccks. Bad weather or any 
other cause of delay in despatches would at once result 
in short-time working. 

Restricted outputs continue to be obtained by the 
re-rollers, although there is a serious shortage of all 
their products, including sections, bars, strip, and 
sheets. Home steelworks are sending forward the 
tonnages they can spare, but their own mills are in 
some cases working short time for want of steel. Some 
improvement in the supply of imported semi-manu- 
factured steel has benefited a few of the re-rollers, but 
much larger tonnages are required from oversea to 
effect a general improvement. There is a heavy demand 
for the small sizes of sections, bars, and strip from the 
re-rollers, large quantities being required for priority 
work, but short-time working prevents the completion 
of orders on hand, let alone the acceptance of fresh 
business for any reasonable delivery promise. The 
sheet re-rollers are also heavily involved, but need 
much greater quantities of sheet bars to fulfil commit- 
ments. 


Non-ferrous Metals 


While there cannot be anything but satisfaction over 
the news that we are to secure an additional 1,000,000 
tons of steel this year, the strings that are attached to 
this arrangement with the United States can hardly fail 
to be disturbing to the non-ferrous metal trade. In 
addition to the 10,000 tons of Canadian aluminium ear- 
marked on British Government account for the United 
States before Christmas, a further 15,000 tons is now 
to be made available during the last three quarters of 
this year. 

There is no suggestion that the present allocation to 
U.K. consumers must be cut to provide this tonnage, 
but fabricators, all of them short of supplies, will take 
some convincing that they might not have been that 
much better off. Apparently this 15,000 tons will be 
repaid by the middle of next year. when additional 
production in the States ought to be available. Unfor- 
tunately, secondary light alloy scrap is also scarce and 
that makes matters worse for the users. 
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On the tin swap the United States will buy from tie 
British Government 20,000 tons of tin, 75 per cent. of 
it Straits quality or equal, at $1.18 per lb., equal to £944 
per ton. Just how the Ministry of Materials will set 
about this job is not known, but it looks as if we shall 
be lucky not to lose money on the deal, for most of 
the metal will have to be bought on the open market. 
either in London or Singapore. 

London Metal Exchange official tin quotations were 
as follow: — 

Cash—Thursday, £968 to £969; Friday. £966 to £967: 
10s.; Monday, £969 to £971: Tuesday, £970 to £972: 
Wednesday, £978 to £980. 

Three Months—Thursday, £968 to £968 10s.; Friday. 
£965 to £966; Monday, £968 to £969; Tuesday, £969 
to £970; Wednesday, £977 to £978. 

The Copper Institute has issued figures of produc- 
tion, etc., for the month of December, details being given 
in short tons of 2,000 Ibs. Production of crude, or 
blister, copper in the U.S.A. in December was 86.067 
tons, compared with 82,913 tons in November. Output 
of refined was 98,532 tons, compared with 103,614 tons 
in the previous month. Deliveries to domestic con- 
sumers were 119,577 tons, a drop of about 4,000 tons. 
while stocks of refined copper in producers’ hands went 
up by 3,368 tons to 71,528 tons. 

For those countries outside the United States the out- 
standing feature was the tonnage (104,169) of deliveries 
to .consumers. This compared with 95,170 tons in 
November and was a new record. 





Institute of Metals 


The following have been elected to office on the 
Council of the Institute of Metals for the session 1952-53. 
beginning on March 25:— 

As President, Dr. C. J. Smithells, M.C., director of 
research, British Aluminium Company, Limited; as vice- 
presidents, Mr. G. L. Bailey, C.B.E., M.Sc., director. 
British Non-Ferrous Metals Research Association, and 
Dr. S. F. Dorey, C.B.E., Wh.Ex., F.R.S., chief engineer- 
surveyor, Lloyd’s Register of Shipping; as honorary 
treasurer, Mr. E. H. Jones, director and general manager. 
Capper Pass & Son, Limited, Bristol works; as ordinary 
members of Council: Mr. Alfred Baer, vice-chairman. 
Consolidated Zinc Corporation, Limited; Mr. N. I. Bond- 
Williams, B.Sc., chairman and managing director, Aston 
Chain & Hook Company, Limited; Dr. N. P. Inglis. 
M.Eng., research director, Metals Division, Imperial 
Chemical Industries, Limited, Birmingham; Dr. Ivor 
Jenkins, chief metallurgist, research laboratories. 
General Electric Company, Limited, Wembley; Dr. A. G. 
Ramsay, B.Sc.. director, Mond Nickel Company. 
Limited; Dr. H. Sutton, director of research and de- 
velopment (aircraft materials), Ministry of Supply. 
London; Major P. Litherland Teed, A.R.S.M., deputy 
chief of aeronautical research and development, Vickers- 
Armstrongs, Limited, Weybridge; and Mr. W. J. Thomas. 
assistant managing director, British Aluminium Com- 

pany. Limited, London. 





Luncheon. The 8th Annual Luncheon of the British 
Industrial Measures and Control Apparatus Manufac- 
turers’ Association was held on January 18 at Brown's 
Hotel, London. Mr. W. G. Ardley presided. Amongst 
those present were Sir Norman Kipping, Sir Kenneth 
Crawford, and Mr. L. S. Yoxall. 








THE BRITISH MALLEABLE TUBE FITTINGS ASSOCIATION. 
196, Shaftesbury Avenue, London W.C.2 announce that 
their telephone number is now TEMple Bar 6052 (2 
lines). 
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